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CNDAIRA. niscus 
Luminous Material 


“I want that on mine” 


ws in the dark 
number they want 


If the house number on your front dc 
with Unpane, people can tell if it's « 
without lighting matches or ringing your bell to inquire 

The modern home should also have Unparx on the bell 
push-buttons, locks, el switch buttons and pull-chain 
pendants throughout the house, making them visible 24 hours 
UNDARK is used on numerous daily, just as an Unpanx watch dial can be read in the dark. 


articles, of which the follow- 
ing are the most important UNDARK doesn’t get dark in the dark 


You want Unparx, because it contains real radium and 


keeps its glow for years. 
We are miners and refiners of radium-bearing ore, the 
vet manufacturers of radium luminous material in this 


ry, and the largest in the world. 
can be successfully applied by manufacturers in 
in plants. It is a simple precess. We will instruct 
Write for details 


fand organize the work for you. 
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It is possible on the Victrola only! For 
only with Victor Records on the Victrola 
do you get the subtle shades of color, tone, 
and interpretation which mean pre-emi- 
rence. When you hear Victor Records 
played on the Victwla, you hear precisely 
what each artist heard and approved as his 
or her own work. Any other combination 
must necessarily be less than the best. 

Be sure you get a Victwla and not an 
imitation. $25 to $1500. Victor dealers 
everywhere. New Victor Records demon- 
strated at all dealers on the Ist of each 
month. 


VICTROLA ~*~ 


Victor Talking Machine Co. 


Camden, New Jersey 


BUNGALOW FOLKS 


mostly know (and the rest are 
learning fast) that there really is 
only one wood for Bungalows— 
and that is “Cypress, of course.” 
Write for Volume 5, Cypress 
Pocket Library—very complete 
general treatises by well-known 
architects, covering all the 
puzzling questions on Bungalow 
building, from designs to furnish- 
ing—sent promptly with our 
compliments upon your request. 


The less you have to spend in 
building, the more important it 
is that you secure the longest 
possible life for your investment. 
The more you spend the more 
important it is that your money 
shall represent a definite and 
permanent investment, and not 
have to be spent over again in 
exasperating repairs. Cypress is 
“the one best buy” in the entire 
wood market for those who care 
what they get for their lumber 
money. Because it lasts and lasts 
and lasts and lasts and LASTS. 


Write for VOL. 5 TODAY. Now is the best time. 


{Let ou “ALL-AROUND HELPS DEPARTHERT” Nelo VOU. Our cative rewurors are at your service 
‘wAbtietable Course We Inrts Contesyondcnce with's sellout parbese fa 


Southern Cypress Manufacturers’ Association 


1240 ibemia Banh Badlng, New Ove, La or 1249 Heard Ra Bank Bi Schone, Fa 


INSIST ON TRADEMARKED CYPRESS AT YOUR LOCAL LUMBER DEALERS. 
IP HE HASN'T IT, LET US KNOW ISIMEDIATELY 


SS 


Haber President B,C. Win, View 
8b Capen. Setar and Tress 


‘Modern Publishing Company 
225 Wat Thirtysiath St. New York Cisy 
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A FINER TYPEWRITER AT A FAIR PRICE 


Over 
800,000 


a 


J 
13 


a 


eeeseeset> 
weone eveeas |; 


On New Oliver 
Latest and Finest Model 


Pre-war price $100—now $64 


A full saving to you of $36 
‘on the famous Oliver No. 9— 
our latest and newest model! 
That is what our new se! 
plan makes possible. 
the war we learned many | 
sons. We found that it was 
unnecessiry to have such a 
vast number of trav 


men and so many expensive 
We were able 


branch houses. 
to discontinue n 
perfluous sales me 


tical Oliver formerly priced at 
$100. 

Free Trial—No' Money Down 

Not a cent in advance. No 
deposit of any kind. No obli- 
gation to buy. The coupon is 
all you need send. ‘The Oliver 
comes to you at our risk for 
five days free trial in your own 


home, Decide for yourself 
whether you want to buy, If 
you don't want to keep the 
Oliver, simply send it back at 
‘our expense. If you do agres 
that it is the finest. typewriter 
regardless of price, and want 
to keep it, take over a year to 
pay at the easy rate of only $4 
a month, 


Only 13c a day 


‘The monthly payments are 
so small as to average only 
about 13 cents a day, And you 
have the use of the typewriter 

hile you are paying for it. 
Don’t think of renting or buy- 
ing a second-hand typewriter 
when you can get a new Oliver 
—the latest and finest product 
of our factories—at a saving of 
$36 and on payments so easy 
that you won't miss the money. 


Famous Users 
of the Oliver 


Only the Coupon 
7 is a real free trial offer. 
You risk nothing. Fill out and 
‘mail the coupon and get the Oliver 
for free trial. If you should wi 
further information before _ 
questing a free trial, mark the 
coupon for free books mentioned 
therein. Clip and mail the cou- 
pon now—NOW I 


The OLIVER Typewriter Gmoany 
110 C Oliver Typewriter Blés., Chicago, Il. 
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Big Jobs Are Waiting a 

‘The very day you are proficient in any | | ASrirsiet-Arm Meron 3 

branch of engineering, you will find scores J | Sir title Pies Ge Ridin ra 

‘of concerns ready to pay you the full value ‘Germany 56 

of your services, Never belore such a de ire FA 

mand for good technical men as now. Not 2 

nearly enough men are prepared for the good jobs that are 2 
waiting. And—in the hours you ordinarily waste you can a 
soon equip yourself for a big pay job. Don't put this off—at 2 
Teast send for information about Chicago “Tech” training. | | Seupsnd Fishin Paer Bove u 
Let us give you the facts about the branch you would like to rarhemscepee pn ea g 
take up ecrng Typseter Rhee HA 
Sta ee Hy 


Master a Pa: Profession 
By Home Study 


No longer ist necemary to spend year at calle to ge a technical MISCELLANY 
education Home study under the Chicago “Tech” experts wil ive 

Jou the practical training which wanted in great manufacturing | | Matnth Yakut Crime. 

‘engineering and architects’ offices—by railroads and con- ‘Vimbrellaa far Serie Shacpahoutecs.--.-.-.--- 40 

fractore_t wih make you grocint fo the ahr practical ime, J | Mh onal Wim Aa 
‘nro this now. Ce the facts Lee us tell you about our med 

tnd how we ean give jou the trafaing which mane largely increased. | | Tsing Choncn with a Velene. o 

ning power" "Send the Eerinn oe we near 
iiecont Medes Fe 
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the coupon. “The Sport of Pluteeatccss ne. 
a fen Pte 


Chicago “Tech” eee 
Training Will Make You Expert a 

By the Chicago "Tech method you train under practical e 
Pr Liga (itm igi eet ® 


Setual work.” "No time wasted on unnecessary studies. And you a 
the time courses by mail that you would gee if you came to the a 
very lemon is taught, every exercises Fead and every cxamiaation & | Eltmiaing No frm Overbaed Valen”. 
; rr 

a 


orezted individually by members sf our faculty. You are hept in | | ‘erSeerte Stee Reg he 
the vight track. steadily advanced and made expert in'the abort | | hiccsTonsiote’sasctstoese 


Practicable time. ‘Dic Excavator and Lender Combined... AS 


Leer sheet thle tome endy 
NOW! 22222: 
Just put X in () op- NATURAL SCIENCE 
Silay 


ant I | A FrurinOne Banane 


the facts ateut—ad sign nd mal Bergan ieahcen™e an || Arrieta 
Souee ne ems 


fnean a turning point in your career-—the tart toward bigger things a 
becter jobrna higher potion. It cons nothing to gee this formation 
#0 act naw—today 


een taal as 


Chicago Technical College, $91 Chicago “Teck” Bldg, Chicago, IL 


PRREEESS 


Grow Your Own Varnish 


PICTORIAL PAGES 
'A.Radderiew Boat Propeled by's Pomp... 27 
Make Your Own Cattage-Chense 32 


Searreyine 7 Barbering « Shorther fr the Beauty Show 33 

GB Coatratioe—Bulsinas ‘Shai Con Yau Ds with an Elastic Ean? 
Did You Ever Stop tn Think How It Was Made) 62 
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EXCELLENT 
OPPORTUNITIES 
FOR YOU 


The use of tea million or more automobiles, 
trucks and tractors in the United States and Canada 


for garage mechanics. In addition to the wonder- 
ies in the garage and service end, think of the many 
har are turing out thee milion 
Production is seriously handicappe 
ively no limit to the success 
justry. 


There are thousands of gpportuniies to open Ete vey pointers on garage manag 
Rory little capit y ‘ou become a lite me 
duates’ Servi 


operate yo 
to repair and'sell new and used cary, how to judge used car w 


AUTO FACTORIES 
PAIGE-DETROIT | envoRse OUR SCHOOL 
an Conve slain cei aaioug ind Se 


rat pare with 
ater repaiting 


became cere 
ENDORSED ScHtOoL 


BE THE BEST AUTCMOBILE MAN 
IN YOUR DisTRICT ° 
“Train im Detroit, the heart of the au SS 1 Cts 
 ireer tier jee ENDORSED, FACTORY OUTLINED METHOD, 


cade right in t 


FREE: BIG 124-PAGE 
CATALOG 
dinereapee say rb tak 


Auto School News." They tell 
Courses—ahow "more than. a 


AUTO 1 
Use coupon new. 


(CK GUARANTEE STATE ATO. 


walify you for a EAT CSO 


‘est Progressive Auto Schoolin America’—‘h the Heart of the Auto Industry” 
cave tecdwara we. Detroit, Mich, U.S.A. 


BE A CERTIFICATED 


ELECTRICIAN 


1 WILL TRAIN YOU AT HOME 
Prepare NOW, and be ready in a few months to earn your 


$65 to $175 A WEEK 


‘The country needs thousands of trained, Certified Electricians to fill 
good positions—and at big pay. It’s all a matter of knowing how, and I will 
teach you by my up-to-date, modern instruction. You can learn at home, 
without interfering with your regular work, by my highly successful method of 
Home Instruction in Practical Electricity. 


A Real Position Like This—for YOU 


Send for this Book— 


“~My book, “HOW TO BECOME AN EXPERT ELECTRICIAN, 
has started thousands of young men on the way to splendid success. A new 
edition of this book has just been printed. I want every young man interested 
in Blectricity to have a copy, and will send you one, ABSOLUTELY FREE 
AND PREPAID. Write me to day. 


How I Train My Students 


‘As Chiet Engineer of the Chicago Engineering Works I know exactly the 
kind of training a man needs to enable him to get and hold good positions, and 
tocar big pay. I have trained hundreds of men who are holding splendid 
electrical positions. | Many are now successful Electrical Contractors. 

ach of my students personal attention aod a complete and thorough training. 
A SCLENDID'ELECTIUCAL OUEFIT PIREE: an mich ofthe tseing done by aconl 
Wien my sunt gradunté and receive their ertety ty are reads real oat 
ime you wish you can come to our 1y equipped Electrical Shops 


But ati more at 
for apesal traning. "No other achool can give you thi, 


A Real Opportunity for YOU 


Wishing i never ging to make your, dams some toe, You've ot to atdy—t learn 
Amn wath oly oe day nb adware no mors ft ther so im 
weird "ind a what gets the bg pay. Tf th hat you need, and I 
‘A'trained ‘mind ty what wets the big pay. Tt is this training that and Ton 
tusin you in's few moatha. Are you ambitious to make a real mucear—then send me the 


coupon today, 
Electrical Outfit Free 
‘To every student who anewers this ad. Tam giving a splendid Electrical Outt of standard size 
Electrical Tools, Inatraments, Materials, ete. absolutely free, Furthermore, to every Electrical 
‘Student I give a truly valuable surprise thai I cannot explain here. 


Free Employment! 5 Service 


Write Now—Don’t Delay 


Dehy never got you ansthing Action is what counts. Get started— 
fend get started now. Write me or send me this coupon right NOW. 


L. L. COOKE, Chief Engineer 
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The Man Who Positively 
Knows Wins 


It’s the fellow who “knows” that 
ghead, The man who knows “how 
“why” gets the worth-while jobs— 
and the big salaries that go with them. 
Let the master minds of industry show 
you the short cut to real success. The 

ery methods and ideas that made 
eg ty men the biggest men in their fields 
will be sent to you for a week's free trial. 


Accountancy and 
Business Management 


This great Business Library is a com- 
plete business training for the beginner 
and a handy reference work for the 
executive. It covers every line of busi- 
ness—shows new and better ways of 
doing things —explains methods by 
which other men have made mone 
and best of all shows how you can make 
more money and rise to-the position | 
you wong ike to have. uae bg = —_ a 
Volumes bound in genuine American : i 
Morocco contain 270 pages and | 10,000 Money-Making Business 
SES Gt Yeas cin acca | Facts at Your Finger Tips 


Entire Library sent to you for 
One Week’s a joo Ee 
Free Examination Scion, Batiocas Latter 


Piscine ‘ Brule ee 00 se of previos eon 
a weet 9 in Your ovn home iis the ast off the press 

cor ofice whether or ‘not the books will do for you a al ae 
{hat they have done for thousands of other isn 
You don't have to send us one cent for tht priv 
lege, ‘Just fill out and mail the coupon.” The 
whole library will come to you at once by express collect. 
‘After a week's examination you can either return the books 
‘tour expense or scnd ts $2.80 as Best payment and $200 
‘each month until the special price of $2980 fs paid. Mail the 
‘couponnow and get consulting membership inthis Society free. 


American Technical Society, 
Pe bepebea0e Ching U.S.A. 

yolames for REE cami. a mechan collect 

{e'Goks thorough apd sara wl send wi a 

Shu Pesce tena nT Rave paid the special price aN TT case 

Sct ep he bok I wl sctrn them at your capes bin cows 


Address. 


City. 


Reference. ‘ 323 = 
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QUICK-ACTION ADVERTISING. i 


HERE READERS AND ADVERTISERS MEET TO TRANSACT BUSINESS 


Rate 30 Cents a Word. Advertisements intended for the November issue should be received by September Ist 
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Is the Rate Too High? 


Popular Science Monthly, 
225 West 39th Street, 
New York City. 


Gentlemen: 
We cannot afford to do with- 
out the new business we have 
been getting through Popular 
Science Monthly agents each 
month. We have decided to con- 
tinue with you indefinitely, for 
inquiries from your magazine 
cost us only Sc each while in- 
quiries from some of the other 
magazines we are using cost as 
much as 69 cents each. We re- 
ceive REAL answers from men 
who actually buy a stock of 
goods and come back for more 
The answers are from a wid 
awake people who seem to have 
money and who are not afraid 
to invest Cordially, 
Home Pronvcts Compas 


Cassie Advising Monscer 
POPULAR SCIENCE MONTHLY 
BAS Wee 3th Street 

‘New York city 
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Drawing Outfit E 

an 

Drawing Table 

Complete Set of 


Drawing Instruments 
and Drawing Table 


Yes, I will give you this complete 
drawing outfit absolutely ie 
instruments are in a handsome, high 
class, Bios lined folding case. They 
are regular draftsman's working in- 
struments. Besides I will give you 
gheolutely fre free, a 20x 25 inch drawing 
Sed dit es get 
carve, penclne rascry thumb tad sate, 


Delivered at Once 


The calpain fa table is the “Chief's Own” adjustable 
fold ume as used and needed by first class draftae 

‘cutit and table are delivered fo you at once 
You have them to work with from the very fret day 


Bea Draftsman 
Draw $25022 to $3002° Per Month 


‘There is an urgent demand for skilled draftsmen. AS, Companies 


ae ising calls every dey for_men to fil postions paying 
$500.0 per month. "Work W ight, pleasant and prostabe- 
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A Big Raise in Salary 


Is Very Easy to Get, if You 
Go About It in the Right Way 


‘You have often heard of others who doubled and trebled 
their salaries in a year’s time. You wondered how they 
did it. Was it a pull? Don't you think it. When a man 
is hired he gets paid for exactly what, he does, there is 
no sentiment in business. It’s preparing for the future 
and knowing what to do at the right time that doubles 
and trebles salaries, 


Remember When You Were a Kid 


and tried to ride a bike for the very first time? You thought that you 
‘would never learn and thea—all of a sudden you knew how, and said 

mit if you know haw." Iva that ‘way with 
isin a job wlth big money is no exception to the 


Fale, if you keno 


We Will Show You How 


out Joss to you of a single working hour we ean show you a sure 
way to success and big pay. A large number of men in each of the 
Donitions listed are enjoying their salaries because of our help —we 
rant to help you. Make check on the coupon against the job you 
‘want and we will help you to get it. Write or print your name on 
the coupon and send ‘it'in today. 


Dept. 6-675 CHICAGO, ILLINOIS, U. 8. A. 


AMERICAN SCHOOL OF CORRESPONDENCE 


American School of Correspondence, Dept. G.675 Chicago, U. 8. A. 
T want job checked—tell me how to get it. 
‘Architect. $5,000 16 $15,000 
Balding Contractor 
“s.000 te 810000 
eee edéte? 8 $10.000 
nace sae 
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WANTED 


Want ads for thousands of trained Auto- 
mobile Repairmen are appearing in all the 
Papers all over the Country. New Garages 
And Shops are badly needed everywhere 
If you are earning less than $30 a. week 
YOU" SHOULD LEARN’ THIS "TRADE 


You Can Earn 
$150 to $400 aMonth 


‘Come to this school and learn. We teach 
by. actual practice von all Kinds of cars 
tow weeks time learning wil fe you for 
2 positon ina garage, service staton, oF 
oh ean wart ft busines for yoursell 
Ro colored enrotlmenta sliced.) 

WRITE FOR FURTHER PARTICULARS 
DO IT TODAY _ SEND IN COUPON. 


BUFFALO AUTO ScHOgL. Ne- 


Buffalo, N. 
Please seod me full ratiul 
Attosaolet 
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Secrets of Selling 


that Make These Men 


10000 a Year 
Star Salesmen 


Some Amazing Stories of Quick Success 


‘man who has been work 

{or years in a routine job at 
small pay could almost over- 
fight Seep Into the $10,000 
year class Vet that is just 
hat many men have done and 
fre doing: today. That 


T: is hand to believe tha 


quickly. and. s0 easly’ seems 
‘mont incredible. It T should 
ell you that one man who had 
tees a fireman on a railroad 
stepped from his ol job t 
that paid him $10,000 


And pera 
aot it 


They cate from all walks of life, trom all 
fields of work. “They” had previously” been 
clerks, bookbrepers, mechanics, farm hands! 
them had never earned! more than $40 

them had drudged. for 


selves earning more money than they 
fever thought posible. Suddenly alld 
‘dreams of success, position and nancial i 
‘dependence came tro 


The Secret of Their Success 

What was responsible for their remarkable 
tise to the ranks of the big money. makers? 
What did’ they do to lift themselves out of 
the low pay rut and step to magnificent 
earnings? 

"The aawer ia very simple. These men de- 
ied to get into the great Beld of Sell 
they learned about the wonderful 
nities inthis fascinating  profemio 
Slesmen are always in demand—why they 
feive so much more money than men in other 
fields of work. And they became Star Sales- 

Probably if you had told any one of these 
men that it wat posse for him to become a 
Star Salesman he would have laughed at the 
ia UU you ad fol Mi that was nat 
‘only pomible, but that it could be done in his 
Spare moments at home, without interfering 
with his work, be would have dismised your 
Statement as being too absund to be even con: 
sidered. "For you. must. remember that 
‘most of those men have never had a day's ex 
perience in Sellingthey had. 0 special 
{hualifeations for Salesmanship—no thought 
‘of ever becoming Salesmen. 


What Makes a $10,000 a 
Year Star Salesman? 

Asa matter of fact, these men who are to- 
day reaping such handsome rewards as Star 
Salesmen, would probably be working still a= 
clerks, ookkeepers, mechanics, ete if they 
had not learned! about the National’ Sales. 
men’s Training Amociation’s system of 
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‘Amociation has ‘done for them 
justo few examples: 
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Means Opportunity for You! 


‘HERE is no field of business en- 
deavor which today offers greater 
portunities to the ambitious man 

than does traffic management. 

‘The transportation of raw materials 
and merchandise from place to place is 
the very foundation of human progress 
and business growth. Without it trade 
and commerce would stagnate or be 
eliminated—big business could not exist. 

iain i lars oul otc, 
jon beastie rae 

a ne ee 
Micieng erp, le, my 
ee A ceereen seers 
Seo man ee eet 
betel aire ta 
tesmynaeetrebeee er 

Te rae aa eee ee 
Pay Petipa beng 
Pay Petipa beng 
jee Lea eae Pte 

See a 

pe ieee cael ta 
gebeymeteecmce ae 
Soais Sens Senn Leis 
Eee 

Sela: ne expeaaies 
ae San aoe emis 
son iereieap corners 
Ere eae 
Ereop eevee cee votes 
Sie Decree te 
Sp Gn peau eels 
spe ge eres 
ae Re reer 

Se ee a 
a get ig 

mae eee? dose 
eh Ge een Sean 

ecg te eee 

Sirs acres eres 


The largest business Training 


‘completed outside of business hours with- 
‘out interference with your present employ- 
ments All that fa ne isthat you! 

fn ambition to reach a higher position in 
business and encugh eoarage to spend one 
our or more each day in home-aty train 

sg—and you can prepare yourself to fil a 
high-salarted traffic position. 

‘When you enroll in the LaSalle Course in 
‘Traffic Management youwilltrain underthe 
direct supervision of N. D. Chapin, formeri 
Qhiefof Tarif Bureau, New York Central 
‘West Shore Railroad, assisted by a staff of 
70 trafic experts. You will be. thoruly 
trained in Freight Rates, Classifications, 
Regulations and Management, Tariffs, Bill 


of Eading, Rosting, Claizs, Organisation, 
Laveot Carrier, Iseratata Commerce ok 
iy "Accounting, Statistics, ete. You 


2 R 
will receive the personal attention of these 
Se! fae expert who will anmver your 
$octow wolnnakd goer tevices of greater 
Yalue=all of which means rapid advance: 


In addition tothe special texts, lectures 
and material, you will have the added 
Eesage cline Labale Pratl Me 
dad appicadn of tls method to. borat 
‘Study traning.” By the "Problem Method 
fare trained in the principles of Trafic 
anagement and dhen shown owt ply 
Jour knowledge: You are walned to dispose 
Bevery pomiblc for of actual rae robe 
lesns you are taken into every department of 
barintes andraiimadorganizatirn which en- 
{ersintothe transportation ol gonde: youare, 
Invetfec placed atthe very deak and on the 
very job which you are training to fll. By 
Feaie contact wih te problems to 
baal ica practice a for 
Kowedinsecessfultrafimanagement. La 
Salle does not attempt to train you by re- 
{quiring outomemonse praciples tains 
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“The Proudest Moment of 
Our Lives Had Come!” 


“This was our own home! There were two glistening tears in Mary’s eyes, yet a 
smile was on her lips. I knew what she was thinking. 


“Five years before we had started out bravely together! The first month had taught 
us the old, old lesson that two cannot live as cheaply as one. I had left school in the 
grades to go to work and my all too thin pay envelope was a weekly reminder of my lack 
of training. Ina year Retty came—three mouths to feed now. Meanwhile living costs 
were soaring. Only my salary and I were standing still. 


“Then one night Mary came to me. ‘Jim’, she said, ‘why don't you go to school 
here at home? You can put in an hour or two after supper each night while I sew. 
some one thing, You'll make good—I Auew you will.” 

'Well we talked it over and that very night T wrote to Scranton, A few days later I had taken up a course in 
the work I was in, It was surprising how rapidly the mysteries of our business became clear to me—took on a 
new fascination, In a little while an opening came. I was ready for 
itand was promoted—with an increase. Then I was advanced again. Tiaranariow Gan It mea8— — — — —- 
‘There was money enough to even lay a little aside, So it went. TWTERWATIONAL GORMESPONDENGE, SCHOOLS 

‘And soy ends dau of gsm ana ve esa ies 00, SoRANTON. 
Pape rnp pe per ng nt mone ieee caters ga rt 


Title place, as she says, that Hetty ean be proud to grow up in? 
“Took back now in 
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In city, town and county allover America there are men with nape temi- | 

lise und prosperous homes Beceuss thoy et the loerntionl Corrpondences | 
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hundred thousand right now are turning their evenings to proft. Hundreds 
are starting every day. 

‘You, too, can have the position you want in the work you like best. You 
an avs lary that will ive yout family the ind of «home, the comfort, 
the litle luxuries you would like them to have. Yes, yo eat No matter 
‘hat your age, your occupation, of your means—you caa do it! 

Allyeeask inthe chanceto prove it. That's fair, isn 


“Theo markand mail 


this coupon. ‘There's na obligation and not a penny of cost. But it may be the 
‘mort important step youever took in your life. Cut outand mail thecoupon sex. 
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WE BELIEVE that White Owl has greater popular- 
ity than any cigar in America’s past or present. It is 
the only cigar at 10c straight which combines such 
fine selection of leaf with a full-size Invincible shape. 
The wrapper is of imported Sumatra. Made by the 
General Cigar Co., Inc. Benerak Gan Oe. 


DEPENDABLE CIOARS 
119 West 40th St., New York City 


—this BOX OF FIFTY, price $475 
Dealers everywhere. 
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Wanted—Machines to Make 


Men Safe for Democracy! 
By Whiting Williams 


“AW, you yo to hell! Me t'ru. 
Dees job no goo-od!"” 

Tt is eaxy to recall the ashen 
face of my exhausted buddy, little 
Giovanni, ax, with one and the same 
breath, ho threw down his shovel and 
his defiance to the boss in charge of 
the gang of us removing the bricks from 
the caved-in open-bearth furnace, that 
first night of ‘my months in search 
of the causes of industrial unrest. 

Tt is easy, and very significant, to 
recall, too, that it was in the near- 
dawn’ moments of the long night- 
shift—the moments that stepped upon 
the weary heels of the ninth and tenth 
hours of hard, hot, dirty, brainless, 
brawny, arm*and~shoulder- muscle 
labor. 

Moving bricks and bats, bricks 
and bats, more brieks and more bats; 
that was the job—the whole job. 
Good bricks we carried, three or four 
at a time, a distance of twenty or 
thirty feet, and piled back of the next 
furnace, handy for the masons when 
they should follow us for the rebuild- 
ing of the new walls and roof upon 
the foundations we were uncovering. 
Bad ones or “bats” we picked up in 
hand or shovel, and after carrying 
them to the rail at the edge of the 
open-hearth floor or platform, tossed 
them into the great boxes standing 
open-topped in the cinder-pit, from 
where they could be picked up like 
tere waste askets by the huge eraner, urgings of “Watch yourself! Watch 
{he fat-eare bound forthe dump. "Ths author in dinguie,tosing for Seite gait it sien tera thet 

Every 0 often Giovanni and the foods under his arm “He is “on be «the ~boy’s face began to show pal 
rest of us would take our turn getting Say: grime. ‘Then the stage 


down into 
“down-t at the furnace ends, 
where, with the sledge, we would 
loosen the bricks that had been fused 
together by the heat and then with 
our shovels lift them, still hot, up to 
the platform for the others to dispove 
of. “And always the lift grew greater 
and always the bricks grew hotter as we 
got further down into the substructure. 
And always the dust from the draft 
grew worse and the scorching breath 
from below harder to hear. 

When Stephanos, the Greek, fainted, 
and so had to be relieved from taking 
his turn, the turn of the rest of ur, of 
course, came that much oftener, ‘As 
the night wore on, the boss would doze 
as he sat on the pile to wateh us, and 
then would waken angrily to question 
our reckoning of the moments we had 
spent in the hot hole that gave us the 
Fight to “catch spell” above, while 
another took our place helow. 


The Stage Set for Trouble 


It was after Giovanni and the rest 
of us—dripping wet—had been taken 
out of that and led into the winter's 
rain of the yard to carry the back- 
breaking weight of the steel roof- 
beams required for the rebuilding of 
the furnace, and then, after much 
swearing and grunting and many 


must find work, at once through 
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was set for trouble—trouble that was the dusty, seorching nostrils of the and has passed through the down- 


bound to come when the slightest 
imaginable thing went wrong, as when 
some brick would add the straw’s 


down-takes. Hour after hour of it. 
‘Then the next night would, perhaps, 
find the gang in the checker-chambers 


‘take into the chambers. It is by 
the half-hourly reversing of the 
direction of this draft that the regen- 


woight to the camel’s back 
of his exhausted self-con- 
trol by refusing to come 
properly on to the shovel, 
or when the boss, himself 
wearied by the long turns, 
would make some too 
pointed remark 


Hours Like Years 


'T’'ree mont’ shovel damn 
breeck—alla time shovel 
damn breeck—alla tim 
night and day, t’ree mont’ 
‘Twolt'-hour night, ten-hour 
day, twell’-hour night, ten- 
hour day—alla time damn 
breeck,” Giovanni had ex- 
plained an hour or two 
before the final break 
came, as I felt him out to 
Tearn’ why I seemed, in 
spite of my greenness on 
the job, leas weary than bh 


work in the district was 
very scarce following the 
eancellation of war con- 
tracts. This was buck in 


February, 1919. Then we 


of the roof had dropped 
down into the hot “bath” 


of metal. From there we 
had to loosen them with bar 
and sledge and shovel from 
where we stood on planks 


—with pails of water handy for use 


Employer or Worker, This 
Article Is for You 


“Pil find out for myself what all this 
labor unrest is about,” said Whiting 
Williams, of the Cleveland Hydraulic 
Pressed Steel Company. 

And so he put on overalls and a cor 
duroy jacket and worked as a common 
laborer in steel plants, coal-mines, ship- 
yards, roundhouses, and mills, 

He’ mingled with Hungarians, Poles, 
Slovaks, the horde of unassimilated for- 
cigners who do most of the back-breaking 
work of the mines and mills. They told 
him why they were restless—told him 
as well as they could in their inarticulate 


way. 

But some things they could not tell, be- 
cause these things go to the very root 
of human feeling. It needs a man of 
Williams? training to tell them. One of 
them is the frightful wastage of humanity 
in an age that prides itself on its technical 
achievements. 

Read this article which we have asked 
Mr. Williams to write for us—Error. 


—those expanded chimneys, the size 


erating furnace keeps grow- 
ing hotter till the carbon 
of the bath of scrap and 
pig, ete., is brought to the 
roper percentage. 

Beginning at the cham- 
ber's bottom, twenty feet 
beneath the level of the 
opening, the gang would 
station itself in steps for 
tossing the heavy brick 
till they emerged and found 
them piled high ready for 

Once in a while bad ones 
would break in midair, 
their heavier part landing 
on some unfortunate’s toe. 

Bricks, heavy  bricks— 
about the weight of five 
ordinary bricks—soot and 
sweat and dust and profan- 
ity—of these the checker- 
chamber is the perennial 
abode, 


Life Absolutely Impossible 


When, under the demand 
for more steel, only an in. 
decent amount of time has 
been given for the cooling of 
the chambers, the schedule 
is made for working twenty 
minutes in and resting 
twenty minutes out. But 
the cool passageway often 
proves too attractive for 
the dripping men to favor 
anything better than five in 


and twenty out. 


ten these caught ‘fire beneath our 
foot! 

Even with a half-hour “spell” after 
every half hour on the planks, all of 
us found the near-morning hours ax 
long as weary, sweaty years; especially 
after the boss failed to show 
the leadership necessary to 
keep a few from doing most 
of the work of carrying 
those dreadful iron roof- 
beams into place: the backs 
of even a score of strong 
‘men do not suffice to make 
the long beams ight if 
those backs do not bring 
their strength to bear in 
that unison of effort which 
comes only from the direc- 
tion of a good leader. 

‘After the bricks’ were 
loosened and tossed to one 
side, then came again, of 
course, those long hours of 
carrying to the piles and of 
tossing and shoveling into 
the boxes in the cindervit, 
with, every s0 often, the 
turn of sledging and lifting 
‘them up to the floor from 


of ordinary dining-rooms, ‘in which 
the bricks are laid checker-wise in 
order to catch the heat of the 
draft as it rushes out on its way 
to the stack after it has breathed 
its gassy fury on the “bath” of metal 


Our plant doctor reported that his 
thermometers had shown a heat in the 
‘checkers” which is known to make 
life absolutely impossible. 
‘That job rendered comfortable and 
attractive by comparison the work 
that Giovanni and I did 
when we happened to be 
assigned to shoveling 
out the “einder'’ from 
the bottom of one of 
those down-takes. With 
his air-drill put-put- 
uttering like a machine. 
gun, and biting and 
scolding and leaping at 
the amazingly hard and 
heavy droppings of the 
draft, the man above us 
would try to break out 
the pieces and roll them 
down to our shovels. A 
few feet of a throw in the 
direction of the box was 
the best we could do. Hav- 
ing done that, we could only 
go over to the pile thus 
made, and then take an- 
other throw and another, 
until finally the box, placed 
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Whiting Williams has long been studying the prob- 
Jems arising out of the social progress of America.” His 
‘ight years as assistant to the president of Oberlin Col- 


lege, with chief responsibility for ite outside relations, 
‘were followed by four as secretary of the country's frst 
large federation of a city’s welfare agency as founded ia 
Cleveland by the Chamber of Commerce 

Later he entered industry, and became responsible for 
the relations of a steel company with its 4000 employers. 
Williams decided to get a job as a laborer and learn st 


first hand what caused the unrest he observed all around 
him. "He spent most of 1919 disguised. While he worked, 
he watched and listened; and Because, as he listened, he 
was going through it all, he understood. 

‘When you have read his article, look around in your own, 
factory, especially if you are an employer, and see whether 
machines can't do some of the work that i now waste- 
fully and oppressively done by human muscles. 

‘Me. Willams tells bow machines make better citizens 
by winding up the mainspring of men's self-respect. 
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igh upon an unobliging pile of 
ts,” came within the reach 
of an extra long, high swing. Toward 
morning our heads would be throb- 
bing with the everlasting bang-bang- 
ing of the drill, and our aching wrists 
and forearms would be counseling the 
lifting by hand of the larger pieces for 
carrying them bodily to that distant 
box—and later, perhaps, kicking and 
rolling them when fingers and thumbs 
joined wrists and forearms in hoisting 
‘the strike signals of weary pain. 

After a night of that a worker would 
find himself wanting fairly to seream 
a fearful curse when he beheld the 
great erane come along and, without 
the slightest visible or audible effort, 
jauntily swing that boxful of his ach 
ing wrists and forearms and pounding 
head up aloft, and in an instant have 
it over to the ear and emptied! 


In the Name of Giovanni 


Why could not that box have been 
awung in under the platform nearer 
to the down-take and, with a cable 
arranged like the “erab” or winder 
which whisls the londed cars out of 
the “rooms” in the coal-mines, have 
been swung out again, when full, to 
where the hoist could do its easy trick! 
Or why could not the box be placed 
‘more often, as it sometimes is, inside 
the down-take for pulling out when 
full of cinder? Or why could not the 
pit-side wall of the down-take be 
taken down and the whole mass of 
cinder yanked out and over into the 
ear? Or why—well, mine is not the 
naineering skill for asking such ques- 
tions. 

But, in the name of the backs and 
the forearms of the thousands of Gio- 
vannis, I do feel it imperative to send 
aan §..0.8. to the engineers for more at- 
tention to the saving of the muscles 
of the labor gang. 

Shovels, when used efficiently, are 
wonderful, Nevertheless, it is my 
firm opinion that no democracy is 
cither as safe or as forward-moving 
as it should be when the bottom of 
its industrial pyramid rests upon a 
great body of citizens of whom no 
greater demand is ever made than 
that of shoveling—badly directed and, 
for the most part, very ineffective 
shoveling. 

In steel to-day the great need is for 
fa shorter work 
ppier citizens 
thereby be enabled to think well of 
themselves, their families, and their 
adopted land. 

‘And in steel to-day the number of 
men whose arms and shoulders are 
needed at the shovel and in the 
checker-chambers is serving to post- 
pone the coming of that shorter day 
by raising the question as to where 
the additional workers could be found 
for the extra shift, 

‘Meanwhile, in thousands of plants 


and at thousands of coal-yards all 
over the country, Iaborers are con- 
tributing to the ‘same shortage by 
getting coal and similar materials out 
of railway cars by the use of nothing 
but human arm-and-back power. 
Meanwhile, too, cranes and manifold 
other machines waste power wantonly 
inside of those same plants, while em- 
ployment managers worry themselves 
to death because they can't succeed 
in filling the production manager's 
insistent requisitions for “common 


labor—more common labor: you've 
ot to find us more common labor. 
Meanwhile, too, the common labor 
that is being used is in many cases 
being directed by a sub-boss who has 
the drive and the superheated lan- 
tuage necessary to keep his labor 
moving, even though he gets only a 
small percentage of the gang's actual 
M. P. U's (man-power units), but 
who lacks completely the head’ with 
which to make the M. P. U's he does 
get count for anything like the proper 
number of C, W. D's (company work 
done). In all probability, that, will 
always be true, because intelligent 
men will probably never be hirable at 
a practicable price for the work of 
directing the efforts of men and citi- 
zens whose only capital is unthinking 
brawn, Still further, neither boss 
nor man is capable of exhibiting or 
responding to intelligent leadership 
if he has to be on the job an average 
of nearly twelve hours for fourteen 
turns every fourteen days, as do the 
labor gangs of most big steel plants. 


Hearts Brought Down with Labor 


But the worst thing about brawn 

and the reason for the serious danger 

of a social, industrial, and_ political 

pyramid which rests upon brawn, is 

not so much that brawn is unthink- 

ing as that brawn is never unfeeling; 
* 
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that the less brawn thinks, the more 
it feels—and the more tired it is, the 
more dangerous is its feeling to the 
general good. 

Without the safeguard of thinking, 
men are absolutely at the disposal of 
those who will take the trouble to 
learn how to drive them—for the 
country’s good or the country's ill 
And we are to blame for their mis- 
doings if we do not see that it is the 
shovel which pats them down into 
that unthinking and  much-feeling 
mass which is then certain to proceed 
to sag with the weight of the pyramid 
above it at just the time when the 
rest of the pyramid is praying for 
stability. 

‘Then, too, the man of the shovel or 
the bar, or the man who only tends 
the switch or drives the spike into the 
railway tie, is bound to move about 
like quicksand there at the bottom of 
that pyramid. His lack of skill, his 
poverty of “know-how,” makes’ one 
job just as attractive to him as an- 
other, as long as its demands are 
equally contemptuous of skill and 
equally insistent upon mere muscle, 
‘We engineers strike? Well, I guess 
not! Why, where would we be if we 
didn't win?’ But them switchmen and 
trackmen—sure, why shouldn't they 
strike! They can get their kind of a 
job anywheres.”” 

‘No, I wouldn't give a ‘white man’ 
Wke you a job here on our hand- 
charged blast-furnaces, Lord knows, 
we have enough trouble to hold the 
lowest kind of foreign-born Iubor—and 
they're mostly drunken at that. You 
might ive us a look-in in the fall, 
when we'll have the new machiner; 

‘This was the word of a superinten- 
dent when, one day, looking ns tough 
as I could, I told my tale of woe and 
asked if “they wasn’t a chance fer a 
man’s gettin’ on around there some- 
whures. 


Work that No Man Covets 


“Sure, all these fellers has had a go 
at them bum jobs—or has heard about 
‘em from their friends.” So a young 
chap assured me one evening when T 
asked him why the seventy-five appli- 
cants for work at,a big Western steol 
plant's ““bull-pen"" kept silent while 
the employment manager went among 
the crowd saying, “Anybody here 
want to go on for open-hearth num- 
ber two?—or coke plant?—or rail- 
mill?” 

“And them as do go on tonight will 
be out here tomorrow night fer some- 
thin’ else,” the man went on. “Why, 
Took at them hands! Them’s from 
eleven hours steady—'thout no spell 
—on one of them jobs. Don't they 


“Alla time lift ‘em up rail, push ‘em 
up rail, carry ’em over rail—no goo-od!”" 
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broke in a Polish man who also was 
out to take a try at some of the other 
white slips the employment man had 
in his hand. 


The Laborer-Floater 


One of the great brakes upon pro- 
duetion to-day is the mass of men who 
float or “tourist” from one job to an- 
other, Most of them are “common 
labor.” "Here today, there tomorrow, 
their’ motto could be given as that 
reported for the patrons of a certain 
famous and fast-moving travel agency: 
“Anywhere but here!” 

‘More labor-saving machinery must 
be used both to lessen the present 
shortage of even such workers—or 
near-workers—as these, and also to 
permit those that do get on to the job 
to stay without losing their self-re- 
spect. For these men do have self- 
respect—every worker knows that he 
gets his standing among other workers 
according to the nature of his job. 

By as much as the winning of the 
war made the world safe for democ- 
racy and increased the ordinary man’s 
right to think well of himself, by s0 
much must machinery make unneces- 
sary the old line of jobs which made a 
man careless and hopeleas because 
they “‘rubbed it in” to his soul that he 
was at the hot, dirty, smoky, or muddy 
bottom of the whole industrial organi- 
zation and had no right to take him- 
self seriously as a producer. Give the 
same man a machine, teach him some 
alcill in the use of it, and he will take 
your breath away by the speed with 


which he will proceed to lord it over 
the “cheap guys” who continue to 
do the work of a “wop.” Inciden- 
tally, he will stay a lot longer on the 
job, because he knows that if he can't 
use his newly acquired skill at the 
other place, then the taking of it will 
cost him his standing—his “face”— 
among his friends. All the while, too, 
of course, he will be counting to lessen 
the world’s shortage of goods infinitely 
more than before when he worked 
only with his untrained hands. 

When, however, the worker who 
has grown to that high estate in the 
plant peerage where he carries tools 
instead of shovels and sledges, his 
eagerness for producing a maximum 
of goods may be dulled by the mill- 
wright department. If he is asked to 
keep using tools or machines that he 
and everybody else knows are worth- 
less, or if the company refuses to hire 
‘enough men to keep his tongs in good 
shape without long delay, or if the 
power of the rolls and the time of four 
men has to be wasted because he can't 
get a guide to keep his pile of steel 
sheets from falling down—well, in 
that case he is likely to say to himself 
and his buddies: 

“Say, where do they get this stuff 
jould get ‘more produc- 


‘We often contrive machines that 
we figure will save a lot of men and 
sweat and money. Then we send 
the plans down to the head office and 
ask for their O. K.—and the coin,” a 
local “super” explained one day re- 
cently. “The next thing is, likely 


anybody's and why spend money! 
‘Now, what ean a fellow do then?” 

I wonder if the “G. M.” has ever 
felt that such a letter as that should 
make him keep silent at least a month 
from all his dai y complaints about 
both labor shortage and industrial 
unrest, 

If it is objected that unskilled labor 
often fights the introduction of ma- 
chinery, it can at least be answered 
that there never was a better time for 
introducing new tools than right now, 
when the workers themselves are so 
hard to find. 


Machinery Aids Men's Self-Respect 


In steel, particularly, so much ma- 
chinery has been already introduced 
that it seems ungrateful to urge the 
necessity of going farther. It is true 
that the number of tons to a man has 
been greatly increased within recent 
years, especially in the rolling-mills, 
But, ‘with such good results already 
obtained, the effort should be pushed 
all the more. In my opinion, steel 
will never know anything like’ peace 
until it knows a shorter workday 
than the twelve, fourteen, eightec 
and twenty-four hour turns it knows 
too well at present. And that day 
will be speeded when all the country’s 
plants and yards of every kind begin 
to be ashamed to let men move coal 
and bricks and bats and similar mate- 
rials by hand, 


The Sport of Plutocrats 


The new million-dollar automobile speedway at 
Los Angeles is the greatest track-building feat 


By Fred Gilman Jopp 


ED-BLOODED men have al- 
ways been interested in con- 
tests of speed, stamina, and 

endurance. Yet most of us’ have 

taken as a matter of course the re- 
markable strides that have marked 
automobile improvement from the 
one-cylinder vehicle of only two dec- 
ades ago to the long, low, rakish, and 
comfortable high-powered car of to- 
day. A large part of this develop- 
ment must be eredited to lessons 
learned on the automobile speedway. 

Hundreds of thousands of people 
attend the automobile races and enjoy 
the thrills of the speedway. To those 
who have studied the sport 
it is apparent that racing 

has a deeper and more im- 

portant significance than 

‘appears on the surface, Tt 

{in from the lessons learned 

‘on the race-track that man- 

ufacturers have been en- 

abled to better their pro- 
duction of automobiles. 

‘The engines, the accessory 

parts, and the tires, all have 

been improved through les- 
sons the track has taught. 

The new Los Angeles 
million-dollar motor speed- 
way, recently completed, is 
one of the most astounding 


track-building feats in the 
history of racing. More than 
4,000,000 feet of lumber went 
into its construction and ex- 
actly one hundred working 
days lapsed between the driv- 
ing of the first and last spikes. 

‘The track contains features 
heretofore never built into a 
racecourse. From a dead 
level on the straightaways it gradually, 
almost imperceptibly, inclines to a 
bank which at the apex of the turns 
has a slant of thirty-five degrees, 
requiring a speed of approximately 
fone hundred miles per hour to hold 
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How the curves are 
bbanleed to hold « car 
‘traveling at one hun- 
dred milles an hour 


the car upon them. The surface is 
constructed of two-by-fours set edge- 
wise, which affords a cordlike, skidless 
track on which the smoothest tire will 
hold under almost any strain, The 
safety zone has the unusual width 
of fifty feet, 

Striking, too, is the pro- 
vision for handling the mul- 
titude of spectators who 
will patronize the races. 
‘Three twin-bore automobile 
tunnels run beneath the 
truck to the extensive in- 
field. ‘There are also two 
other tunnels for pedes- 
trians, Parking space is 
provided for 11,000 auto- 
mobiles, 4,000 in'the infield 
and 7,000 in enclosures out 
side of the oval. Two im- 
mense grandstands will ne- 
commodate 80,000 people. 
200 acres are covered. 


In the 250-mile race on the opening day, Jimmy Murphy (an unknown) covered the entire distance 
ff an average speed of 103-2 miles pet hour. There were eighteen starters, and the fact that 


there were no 


[constituted a strong argument for the 


- 


fety and efficiency of the new course 
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A Rudderless Boat Propelled by a Pump, 
Eien Sestead ofa open enckeacren crs 


Wopular Science Monihly 


Baseball—A Race with Split Seconds 


Science adds to the game’s enjoyment 


By Raymond Francis Yates 


Take This with You in the Grand-Stand 


‘The next time you go to a ball game, tuck this article away 


in your coat pocket, take a good stop-watch, and when you get 
Begin to educate yourself in. the 


there, use both of them, 


| 

| 

| scientific fundamental 
| mathemat 


HANG! Babe Ruth bangs out 
W fast grounder. As the left 

fielder picks it up and throws 
it 240 feet to first base at a speed of 
9 miles an hour, Ruth is just half 
way to his destination, traveling at 
the rate of 100 yards in 11 seconds. 
Will he be out or safe? 

A lightning calculator could figure 
out to within a few hundredths, or 
possibly thousandths, of a second 
Whether or not Ruth would be safe 
ong hefore the umpire could render a 
decision. ‘The spectators yell excit- 
edly while the Tightnin 
sits back in his seat and 
self: “Ruth will be safe, with half a 
necond to spare.” 

‘Any one with sufficient interest in 
the game and the inclination to spend 
a few minutes in acquainting himself 
with certain fundamentals will be able 
to do just what a lightning caleulator 
could do without any calenlation—by 
truined judgment. The only thing 
that tempers judgment in baseball is 
‘mathematics. 

‘The mathematics and geometry of 
baseball are extremely fascinating. 
And you don’t have to be either a 
‘mathematician or a geometrician to 
apply scientific reasoning to the prob- 
lems of the home team. 


Euclid and Baseball 


Euelid had a lot to do with base- 
ball, although he lived many hundred 
yeats ago. Fortunately for most of 
iis, however, we do not have to con- 
‘corn ourselves with the axioms, the- 
forems, quadrilaterals, or trapexiums 
‘of modern Euclidian geometry. We 
‘ean reduce the whole matter to those 
simple calculations that still linger 
‘with us—salvage from our schooldays. 

Every baseball fan worthy of the 
name will recognize the meaning of the 
shaded portions of the ball diamond 
shown on page 29. These are known 
as the “grooves” in baseball parlance. 
They are the most difficult parts of 
the ground to “cover” properly. Balls 
landing within the grooves are more 


of the game. 
nto apply sci 


ntific re 


You don’t have to be a 
soning to baseball problems 


apt to be safe hits than others. Such 
perfection in teamwork has been 
Teached in the evolution of the game 
that only when the bases are full are 
the grooves of much moment nowa- 
days. Hence the first, second, and third 
baseman are partly 
eliminated from 
taking active part 
in the protection 
of the weak spots, 
and itis physically 
impossible for the 
fieldmen to cover 
the complete ter- 
ritory thorough! 

Use the dis. 
gram showing the 
grooves and you 
can make some interesting deductions. 
Finst, the distance between bases must 
beknown. Thisisexactly 90 feet, which 
means that a man making a home run 
will cover 360 eet, probably at an aver- 
‘age speed of 100 ‘yards in 12 seconds. 
It is interesting to note that this 360 
feet corresponds with the 360 degrees 
of the cirele. If a diamond is drawn 
within a circle, the first, second, and 
third base, and the home plate will he 
located at the 90, 180, 270, and 360 
degree marks. The pitcher is located 
at the approximate center” of the 
circle. 

The short-stop plays 130 feet from 
the batter, while the first baseman 
plays 103 feet from the batter when 
men‘are on the bases. ‘The distances 
from first to third base is 127 feet 3 
inches. This is also the distance 
from second base to the home plate. 

It would require about a second for 
ball to.cover this distance, for thrown 
balls travel at a speed of 120 miles an 
hour. Grounders travel from 60 to 65 
miles an hour. Straight, hard drives 
from the bat travel at about 150 miles 


George Kelly, of 
the Giants, ‘can 
teach ine’ feet 
without leaving 
the ground. A. 


factor in base: 
all mathematics 
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an hour. There seem to be practically 
no data on thespeed of “fly” balls. The 
speed in this ease would depend partly 
‘upon the height the ball reached. ‘The 
average time a runner takes between 
bases is 31 seconds. 

By means of the high-speed motion- 
picture camera many very accurate 
figures have been 


a baseball and throw it? How 
long does it take a pitcher to turn 
and throw the ball to second base? 
Such facts must be made known be- 
fore “scientific” baseball becomes a 
reality. 

‘Assume that the center fieldman is 
‘at his usual position A in the center 


fieldman gets ready to throw the ball 
to first base, the runner witl be past 
this point and on his way to second 
base. 
‘The question is: Did the runner hit 
a two-bagger? Mathematics will tell 
whether he did or not long before the 
physical action of the play could be 
carried out. The 


made available for 
the mathematical 
study of the game. 
‘The standard mo- 
tion-picture eamera 
takes pictures at 
therate of sixteen 
second. The hig! 
speed camera takes 
pictures at the rate 
of one hundred and 
twenty pictures a 
second. 

By knowing the 
number of pictures 
taken a second the 
exact time required 
for the players to 
make certain move- 
ments or the ball 
to travel certain 


‘Mr. Frank B. Gil- 
breth, the motion 
study expert, has thus found that a ball 
pitched by a "‘crack”” man reaches the 
prodigiousspeed of 2*/; miles a minute. 
‘Traveling at the rate of 2?/; miles a 


minute, a bull would cover 
‘one second. 

‘The high-speed motion-picture cam- 
era also recorded, in the particular 
case studied, that .99 seconds elapse 
from the time the pitcher starts to 
“wind” until the batter hits the ball. 
It requires .88 seconds for the ball to 
leave the pitcher's hand and be 
struck by the bat, One catcher re- 
covered in .1317 seconds, and it took 
him only .796 seconds to throw the 
ball to second base. 


Time Is the Big Factor 


Having assimilated these facts, 
it will be interesting to solve a few 
baseball problems. It might be 
well to mention here that the sya- 
matical reasoning fol- 


0 feet in 


team, and managers should find it 
a great aid in planning new plays. 
‘The use of this system is scientific 
baseball to the nth degree. It will 
tell the possibility or impossibility 
of virtually any play where time is 


a consideration. Time is the big- 
est factor in baseball, and caleula- 
tions along these lines are merely a 
matter of simple arithmetic and a 
good stop-watch. The Navy has 
recognized the value of time study: 
why not baseball managers? How 
long does it take a man to pick up 


field, A swift drive off the end of 
the ‘bat goes over the shortstop's 
head and lands at B within the center- 
field territory. The fieldman, using 
his judgment, figures that he can in 
tercept the ball at point C, and runs 
to this position from A, where he was 
standing. The ball travels at an 
average speed of 120 miles an hour 
from the batter to point C, where it 
is picked up by the fieldman. ‘The 
distance covered by the ball is just 
240 feet—the time an infinitesimal 
fraction under 3 seconds. The field- 
man requires 23¢ seconds to make up 
hhis mind and to get to the point where 
hhe can get the ball. By the time the 


runner would be 
crossing first base 
just as the field 
man_ was winding 
up his arm to throw 
the ball to second 
base. The short 
distance of the 
fieldman from sec- 
cond base should en- 
able him to throw 
the ball to this 
point at the rate of 
about 120 miles an 
hour. The dis 
tance to be cov- 
ered is about 100 
feet, At this rate 
of speed the ball 
will reach the sec 
ond baseman's 
glove in a little 
more than. half a 
second. The rest 
is apparent. It 
would take the runner more than three 
seconds to get to second base, and the 
ball would beat him to second base 
by about two seconds, 


The Secret of Good Ball-Playing 


Although the real science of base- 
bball has never been gone into very 
savesueation! Seat ‘ha 


Startling. facta, Of course, if base- 

ball-players were automatons, plays 

could be figured out with greater 

mathematical precision, With men, 

however, the human equation enters 

into the consideration, Each man 
on a team has a “psychological 
factor” that cannot be ignored. 
‘This, psychological factor is really 
the “nervous reaction time,” which 
is never the same in two men. 
Nervous reaction time is the time 
between thinking about an act and 
actually performing it. Every 
good ball-player must have a very 
short period of nervous reaction 
time or—well, he won't be good. 
Quick plays and “brain-work,” as 
the fans call it, depend entirely 
upon this factor. 

A player is at the bat. The 
pitcher winds up. ‘There is an in- 
stant of suspense. Whiss!—the ball 
leaves the pitcher's hand. ‘The 
batter draws back the bat. The 
ball approaches. He thinks it is a 
straight ball. He swings. At the 
instant before he he sees 
the ball “break” from its straight 
path, It is too late. His nervous 


reaction took too long. Another man 
might have hit the ball. 

Before really scientific baseball can 
be introduced it will be necessary to 
make a psychological record of each 
man on the team. Such a record, 
together with data made available 
through scientific time study, would 
reduce the playing of pro- 
fessional baseball to an_ac- 
curate basis. ‘The speed of 
runners, the speed of pitehed 
and batted balls, are the 
most important factors, 

‘More light on these factors 
is needed. It would pro- 
mote baseball to a real 
science. This would by no 
means limit the human fa 
tor in the game, In fact, 
would tend to attach more 
importance to the selection 
of men with keen, rapidly 
working minds. ‘The real 
game of baseball today is 
merely a battle of time, al- 
‘though the fans in the grand- 
stand do not fully realize this. 


Making Baseball More 


ball diamond with a coliection of ac- 
curate ti instruments, 


and from that day on “the scientific 
game” will come into its own. 

‘Few people interested in baseball 
really understand the mechanics of 
throwing the ball; yet this is one of 
the important scientific phases of the 
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plied, the speed of the cart will in- 
crease. When the cart reaches a 
speed whore it is traveling as fast as 
the ‘can run, no more force ean 
be applied and the cart cannot be 
made to go faster. The same holds 
true of a ball leaving the hand: it can- 
not reach a speed any greater than 


the thrower’s hand attains. 


The Long Arm and the 
Fast Ball 


Compare a ball-player’s 
arm with the spoke of a 
wagon-wheel when consid 
ering the mechanics of ball- 
throwing. It is known that 
the outermost end of any 
spoke travels fester than the 
end near the hub, and that 
the longer the spoke is, the 
greater the difference in 
speed will be, ‘The longer a 
ball-player's arm, the faster 
will he be able to throw a 
ball. The great speed of 
Walter Johnson's throwing 
has been attributed to the 
inordinate length of his arms, 


‘Swift ball-throwing can be 
evagl attained by constant exercise 
The skeptic will say, —by gradually making the 
“Baseball is as scientific to- hand travel faster. Short 
y as it ever will be.” armed players sometimes 
Hero is little problem for avereome thelr difficulty in 
tho skeptic: A certain play where the mathematics of the game runs into very small fractions. earning to nap th wed 
{s described in the forerun- )'thrown ball travels more thas six times fester than the avers at the instant the ball leaves 
ning part of thisarticle, Itis manent run. A runner toust have a good start or he will ose their hand. This imparts 
shown how a man batting a greater speed to the sphere 
ball to the center field would ‘Throwing the ball accu 
be able to make only one hase. ‘The game. In this respect a ball obeys ately depends upon the “initial angle, 


ball was batted to a certain position 
in the right-hand part of the center 
field, What if it were batted to the 
left-hand part of the center field? 

“It wouldn't make any difference, 
the skeptic says. 

Tt would make a great difference, 
although this fact would not be known 
at the present time if some work had 
not been done on the time study of 
‘the game. Tt has been found that 
the fieldman can turn and cover more 
ground running in the right-hand di- 
rection than in the left-hand direction, 
‘The diagram will illustrate this. ‘The 
ficldman is able to cover only 120 feet 
in the left-hand direction, while he ean 
travel 130 feet in the right-hand di- 
rection in the same time. It has been 
found that a fieldman can run 120 feet 
forward in the same time that he 
would take to turn around and run 
65 feet backward. 

‘The game of baseball as it stands 
today awaits the touch of some great 
genius, Those who are familiar with 
the history of the game understand 
how it has progressed in the past 
twenty-five years. ‘The end is by no 
means in sight. A lot has been said 
about the “scientifie game,” but it is 
not yet deserving of this flattery. Some 
day a scientist will step out on the 


well defined physical laws, 
‘The time required for a ball to reach 
any point depends entirely upon two 
factors: initial speed and initial angle. 
‘The ball will not reach a speed any 
greater than the hand of the player 
Teaches in its swing. This is analo- 
‘cous to pushing a small 

cart down the street. 

‘As long as the resist- 

ance of the eart ean he 

overcome and foree ap- 


In throwing a ball, the hand moves in 
the are of a circle, and when a ball 
leaves the hand it flies out along the 
tangent to the circle at the point where 
it left. ‘The initial angle determines 
the trajectory of the ball. Infielders 
and pitchers always throw the ball at 
low point in the are, so that it will 
take a nearly straight’ course at high 
speed. Outfielders let the ball go at 
a higher point on the are, so that it 
will travel higher and cover a greater 
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distance. The ball must leave the 
hand at the proper instant—just as 
the hand reaches the proper point in 
the are it describes. Infielders pitch 
with a falling trajectory, and out- 
fielders pitch with a rising trajectory 
for long throws. 

‘The physical principles involved in 
pitching curved balls form one of the 
most absorbing phases of the scien- 
tifle game. The secret of pitching 
curves lies in making the ball spin as 
it leaves the hand. ‘This spinning 
causes the ball to behave in a certain 
way as it travels through the atmos- 
phere, ‘The spinning ball causes the 
air in proximity to it to be dragged 
into motion. 


Curved Balls and Air 


On one side of the ball the air will 
be spinning around in the direction 
that the ball ix traveling. On the 
opposite side the air will be spinning 
direction and a pressure 
.d. On the side of the 
ball where the air 
is spinning in the 
direction that the 
ball is traveling 
in, a lowering of 
pressure is 
brought about. 
‘Thus a higher 
pressure is 
brought to bear 
on one side of the 
ball, which forces 
it out of the nat~ 
ural course it 
would take if it 
were not spinning. 

‘The science of 
the game does not 
end here, It can 
be applied to 
everything that 
happens. Take 
batting, for instance. When a ball 
is hit, what determines the distance 
it will travel and the trajectory it will 
make? The striking fore of the 
player is, of course, a factor in fgur- 
ing the distance a ball will travel; but 
there are other factors that must be 
considered. ‘The plane in which the 
at is swung and the angle at which 
it hits the ball are both important. 

Some players are able to control the 
motion of the bat very effectively and 
thereby “place” their hits with con- 
siderable accuracy. Others _ swing 
without any definite aim, and they 
do not know where the ball will go. 
Oftentimes a batsman will try to place 
his hit, but the peculiar 
manner in which the ball is 
pitched may defeat his plat 
and cause the ball to take an 
entirely different course. 
‘Thus, this is still another 
factor that helps to deter- 
mine the path a ball will 


take when it leaves the bat. Senap” their wrists to impart greater speed to the 


If the player wishes to hit a grounder, 
he must strike the ball at the correct 
angle. If he wishes to make a field 
hit, be must get the bat under the 
ball, Fast drives are made by strik- 
ing ‘the ball squarely in the center. 
‘A fast fly ball must always be struck 
in the exact center, but af « diferent 
angle, 

‘Readers who have a general knowl 
edge of mechanics may have trouble 
in understanding how two objects 
moving in opposite directions act 
when they strike each other. If two 
locomotives of the same weight and 
size, traveling at the same speed in 
‘opposite directions, were to collid 
both their motions would be overeome. 
The same does not hold true in the 
case of a ball being struck with a bat, 
Many people believe that the striking 
fore of the ball is subtracted from the 
striking force of the bat. This is not 
true. The striking force of the ball is 


added to the striking force of the bat 
If 2 ball is thrown against a stone 
wall it will rebound. 


‘The faster it is 


thrown the greater the rebound will 
be. The faster a ball is pitched the 
greater the distance it, will go if it is 
struck properly. If balls were pitched 
slowly, home runs would be impossible 
and Babe Ruth would just be an 
ordinary player. 


What the Striking Force Depends On 


The striking force of a bateman de- 
pends upon several things: the speed 
at which he causes the bat to move, 
and his muscular foree, aided by the 
weight of the upper portion of 
body. ‘The weight of the bat must 
also be considered. ‘The heavier the 
bat is, the greater its striking force 
will be when moved at a certain speed. 
‘The length of the arms also figures, 
A man with long arms has just that 
much more leverage. ‘This does not 
mean that all players with long arms 
are good batters. The human factor 
may or may not be favorable to good 
batting. 

So runs the science of baseball, 
‘This article only scratches the surface 
of a very interesting subject. A great 
amount of serious research work will 
have to be done before scientific base- 
ball will mean more than it does to- 
day. Avast amount of figures will 
have to be compiled, and these figures 
will extend the science of baseball to 
the point where the human equation 
must be considered, Beyond this 
borderline it cannot co. 

It would be interesting to figure 
out the striking forco of a man like 
Babe Ruth, who is probably the great- 
cet living batsman, He bears all the 
earmarks of the old "sluggers’ in the 

ly days of the game, before piteh- 
ing was understood ax it is todo 
Ruth has made eighteen home runs 
for the season up to the time of prepa- 
ration of this article. 

Ruth's tremendous striking force is. 
largely due to the weight of his bat, 
It is known as the “big black bat.” 
Ruth's arms are of ordinary length 
and he is more or Jess helpless when 
provided with a ‘stick’ of average 
weight. It is probably the extra 
weight of the bat that compensates 
for his arms. ‘The muscles in his 
‘arma must algo be well developed as he 
delivers a terrific impulse to the ball. 

‘What this impulse is in pounds and 

‘ounces above the average 
player no one knows because 
up to the present to one 
hhas analyzed the motion of 
exceptional players. 

‘The above analysis, which 
attempts to account for Babe 
Ruth’s extraordinary skill 
as a batsman, may or may 
not be correct. Probably 
a thorough scientific study 
of his batting would reveal 
other facts that would 
account for his heavy 
hitting. 


Popular Science Monthly 
Make Your Own Cottage-Cheese 


One way to keep down 
the H. C. of L. Sweet 
skim-milk, formerly fed 
to pigs, is turned to 
cheese in ninety minutes 


‘The can is covered while cong 
lon takes place.” When the 


ie shed the proper 
‘unfit for poured Into a 
hhuman use. But now it is made ining-eloth, and the curds 
Into cottage cheese by fand whey are thus separated 
process. Fiest it is gi IU the whey docan't di 
water bath rapidly it'is sometimes sq 
‘ed out by applied pres 
fahrenheit To. it a pint of Urually the cloth Is 


sean sour ilk is added end up to fora ag, and 8 weight 
the two are well mixed together ie placed on ft for'a few minutes 
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Barbering a Shorthorn for the Beauty Show 


One of the most important de 
tail in a shorthorn steers tollet 
is the benutifying of the horns. 
‘They must be fled till they are 
amiooth. "There are rules about 
hhorns:” they: must grow in the 
proper direction and” be of 
Exnetly “the right” thickness 
‘The color also isa consideration 


‘This brave beauty 
shown on. the “right 
Seareely’ moved, while 
His hale ‘was drying, 
Test he disturb it as it 
he lew perfectly that 
hhe was getting ready 
for ‘the ‘event. of is 
life, "When the hait 
was thoroughly dey 
the Nairdresser” sar 
celled it; then he Bulfed 
ft up with a. comb. 
‘When he had finished, 
the animal had ali 
the outward  appear- 
lances of a prise-winier 


Now for the fina, 
polishing, It is 
Shoe with an. em 
ery cloth. " Great 
cate ie taken not to 
Sisturb the “cow 
Tick, which has been 
plastered in place 


Manicuring hoent is slow, 
tedious job." First they” are 
shaved. Until. they assume a 
fraceful shape. "Fortunately, 
this isnot a painful process 
White rns are growing 
the ‘owner watcher 
them “earefully. "Tf they are 
rocked, he ties weights to thems 


But, before all the 
Demutifying processes 
we have described 
hove, Bossy rust be 
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Saving Time in Loading Motor-Trucks 


How the old method of sidewalk loading has been 
eliminated in modern department-store construction 


“7 EEP the truck moving.” That 
motto ought to be posted in 
the shipping-room of every company 
that uses fleets of motor-trucks. 
Horses and motors differ funda- 
‘mentally in this: Continuity of opera- 
tion reduces the efficiency of a living 
muscle but in- 
creases that of an 


By Joseph Brinker 

specially built and equipped terminals 
—their loading and unloading stations. 
Conveyors, chutes, sorting-bins, every 
conceivable device that will cut down 
hours to minutes and minutes to sec- 
onds in loading and unloading a truck, 


example of the correct application of 
the “Keep the truck moving” prin- 
ciple, ean be found than those prac- 
tices’ which have been adopted for 
package delivery by wel! known de- 
partment-stores in many large cities, 
some of which are described here. 
Slow loading even 


engine. If a horse 
is to make money, 
he must rest fre- 
quently; if a motor- 


How Motor-Trucks Save Money 


Use a motor-truck as if it were a transportation 


of horse-wagons is 
wasteful. In the 
old days it was eon- 
doned because the 
cost of horse opera- 


eae ie ae system. Operate it as if it were a railway. Itwillsave | $ouwe small and 
move constantly. money for you, and make money, too, because of its | horses a rest. But 
‘The Great East if it should take the 


ern, the most dar- 
ing’ experiment in 
shipbuilding made 
in the nineteenth 
century, was a fail- 


great serviceability. 

In this article, the third of the Popular Science 
Monthly series on the business uses of the motor-truck, 
we show that the mere purchase of a motor-truck does 


same length of time 
to loud a motor- 
truck as a horse- 
wagon, the cost of 
the idle time of the 


ure, Why? She not necessarily mean saving or making money. You truck would be 
gonleinathe beret must get the most out of the motor-truck, and todo | fouble or | the 
quickly enough. | that you must havea properly equipped motor terminal. Vehicle. 
‘There were no ade- ® company 
quate means for has a fleet of ten or 
speedily collecting twenty . trucks — 


freight in those days. ‘Thousands and 
thousands of dollars a week were lost 
by holding her in port. 

‘A fleet of motor-trucks must be 
operated on railway transportation 
principles. ‘They must have their 


must be installed. ‘The motor-truck 
is the most economical highway ve- 
hicle in the world if it is worked to 
capacity. 

No better proof of the motor 
truck's adaptability, no more striking 


and some concerns have as many as 
one hundred—the cost of the idle 
truck time becomes so great 
firms have been forced to 
zanee of it and reduce the loading time. 
In packaze-tetivery work, this has 
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ARD LOAD! 
ROR ELECTRIC TRUCK 


ly and slow sidewall 


‘brought up in hampers from the de 


livery department in the 


ionding by taking the trucks entirely inside ofthe bul 

‘On the street level there is an alleyway leading 
pe Og 
line-trucks are loaded in the alleyway, the packages being 


Jowest basement floor by two small elevators. ‘The electric 
trucks, ued Because they give off no poisonous exhaust 
faves, are loaded in a combination loading-bay and garage 
tive’ floors below or on the sane level as the delivery room 


been done principally by the elimina- 
tion of sidewalk loading. Two of the 
methods used in one large city are 
shown in these pages. 


Analyzing Loading Systems 


A loading platform is like a city 
street: if it becomes congested, a 
factory's entire internal system’ of 
transportation is clogged. Pushing 
boxes across sidewalks is time-wasting 
and therefore’ money-wasting. In 
sidewalk loading the truck-<driver must 
travel back and forth between, the 
‘curb and the store with small portions 
of his load, To route his load or place 
the packages in the body so that they 
may be picked out in the order in 
which they are to. be delivered, 
requires that all the packages first be 
laid down on the sidewalk for sorting. 
‘Think of the confusion this entails and 
the time it takes when the store hap- 
és tobe located on a busy street. 
‘Then again, think what happens when 
the goods ‘must be loaded in bad 
weather. Some of the goods are 


damaged, even when tarpaulins are 
used temporarily during the loading 
operation. 

By eliminating sidewalk loading, 
one large Chicago department-store 
saved five thousand dollars a year in 
canvas covers and fifteen thousand 
dollars in motor-truck time. Such 
economies are of the utmost concern 
to purchasers of goods. The cost. of 
retail delivery is included in the selling 
Price of goods. Therefore, if the cost 
of delivery is increased by slow side- 
walk loading, the price of the goods 
must be increased. The charge is 
passed along to the final consumer, 
and you and I, who may never own a 
truck, pay the bill. 

In” some few instances, sidewalk 
loading has been eliminated by taking 
the entire delivery room, with its 
route-bins, conveyors, and the like, out 
of the main store, and placing it in a 
separate building’ in a neighborhood 
‘where rents are cheap. The delivery 
room in this case may be combined 
with the garage or warehouse. It is 
then necessary for delivery trucks to 


% 


visit the main store, everything being 
loaded at the separate station, 

While this plan gives an increased 
amount of sales space in the store, it 
necessitates the introduction of larger, 
vanlike trucks to haul the packages 
from the store to the delivery station, 
In large cities where rents in the busi- 
ness distriet are continually mounting, 
and where the stores have large fleets 
of motor vehicles, this plan may 
ultimately become general. 

Another plan is to design the ground 
and basement floors of the main store 
building so that the trucks themselves 

be brought inside for loading, 
en though the garage be some dis- 
tance away. Elevators are sometimes 
employed to get the trucks into and 
out of the basement; while in other 
cases ramps are used. 


Ramps Built for Loading 


Where ramps are used they form a 
part of the building’s original design, 
the delivery problem being considered 
before the building is constructed in- 
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stead of afterward, as is most gener 
ally the ease. In each instance, how- 
ever, the electric trucks used are ga- 
raged at night in the same space as 
that used for loading in the daytime. 
‘This means a considerable saving in 
itself. 

In both cases it will be noticed that 
the lines of incoming and out, 
trucks are segregated to eli 
congestion delays. 

‘The principles which have been 
adopted by department-stores are so 
clearly set forth in the accompanying 
illustrations, that it is unnecessary to 
burden the reader with extended 
explanations here. In all cases the 


te 


Principle is the same—the loads or 
packages pass in an endless stream to 
and from the truck. 

One large grocery firm drops pack- 
ages in a few seconds through six 
floors down a spiral chute. Elevators 
would take ten or fifteen minutes to 
do the same work. A Pittsburgh de- 

tore has installed two 
one lifts packages con- 
stantly upward from the sub-base- 
ment to the loading-bay, and the 
other carries back empty boxes and 
hampers. 

Tt once took one and a quarter 
hours to load a vehicle owned by a 
large department-store in Providence, 


A New York Store’s 


Here sidewalle loading is eliminated by 
placing the entire delivery room on 
Concrete island platform in the -sub- 
basement. Trucks reach the loading 
platform by ramps from the street. 
‘rcks se one ramp, and out. 

foing trucks use another, to avoid delays, 
‘The electric trucks are run up to the 


System of Loading 
Abave may be seen the two belt conveyors, 
teparated by aisles in which sorters seand 
picking out the packages as they paar and 
Uhrowing. them into sorting bins, coe for 
tach driver's route-bin or cage,” Sheet 
‘writers then ‘record. the ‘packages en 
theets, one for cach route, and throw the 
Packages into the “drivers” bing. from 
Which they are Inter Toaded direely into 
the waiting motor-trucks. ‘The. sheets 
with the packages listed on then tell 
the driver Row many packages he has to 
eliver and where 

Al the package handling and loading ie 
thilsdone Indoors where work fs not slowed 
Up by the weather, and where damaxe to 
packages is reduced toa negligible quantity 


Rhode Island, on the old sidewalk 
principle; now it takes a few minutes, 
because the shipping-room has been 
rearranged. 
e installation of a certain roller 
vity conveyor by a large soap. 
maker made it possible to load a 
waiting motor-truck in ten minutes 
instead of twenty-five; the loaders do 
not have to lift the box, but simply 
to guide it as it comes down the 
conveyor. 

Time lost in stopping, in loading 
and unloading, in neediess waiting 
for a chanee to run into a deliv 
bay, is money lost. If the units of a 
whole fleet of motor-trucks are de- 


= 


layed, the aggregate time lost may 
amount to weeks in the course of @ 
year, and the money lost to thou- 
sands of doll 

‘One of the first lessons that the 
motor-truck buyer must learn is that 
of providing adequate shipping-room 
facilities. Never must he forget that 
horse-wagon methods are not applica- 
bletomachine-propelled vehicles. Let 
him study the railway terminal—the 
better sort of railway terminal—and 
et him apply the lessons that he 
there learns to his own business, 
even to the extent of having time- 
tables for every route followed by 
his motor-trucks. 


One Set of Engines for 
a Dozen Hulls 


T coats from $500 to $3000 a 

day to keep 2 steamship idle at 
its dock. ‘The amount of loss de 
pends on the size and on other 
characteristics of the ship. Most 
of this loss eould be avoided if it 
were possible to use the ship 
while it is loading or unloading 

An’ English engineer, Suell 
sought to solve the problem by 
placing the pawer plant in a sep 
arate compartment which could 
be attached, whenever needed, to 
the hull of any cargo ship adapted 
for that purpose. The principal ream secrion 
disadvantage of Snell's plan was (proreitee nou) 
that the transfer of the power 
plant from one hull to another 
required the use of a dock and 
cial hoisting machinery 

M, Constan, formerly director 
of the School of Hydrography at 
Saint-Brieue, hus found 
but apparently more p 
lution of the same problem. ‘The 
power plant isearried ina separate 
hull, independent and self-sup. 
porting. The bow forms an angle 
of seventy degrees and fits accu 

esponding recesses 

in the hulls of two, three, or more 
freight-carrying vessels, any one 
of which may in turn beconnected 
with the power-aupplying hull 


‘The two hulls, one carrying the power plant, the other the cargo and an extra supply 


With This Apparatus You Can Weigh Your Signature 


IGURATIVELY speaking, Con- server's body would spoil the weigh- 
gress may know the weight of ing. How can business men, manu- 
President Wilson's signature when he facturers, municipalities, and states 
passes or vetoes a legislative bill, but 
the United States Bureau of Standards 
is the one government 
department that can 
literally determine the 
weight of the Presi- 
dent's signature— 
only one  three-hun- 
dred-thousandth of an 
ounce, The precision 
testing balance used 
is the smallest in ex- 
fstence. It can weigh 
an eyelash, the ink in 
a signature, or even a 
dust particle. Tt is 
‘graduated to read to 
one-millionth part of 
agrain, 
‘The photograph 
shows an operator 
conducting tests from 


avail themselves of the practical uses 
of these finely gaged balances? 
Cooperation in establishing state 
departments of weights and measures, 
the conducting of field investigations, 
and the passing upon 
various types of 
weighing and measur- 
ing devices to ascer- 
tain their fitness for 
commercial 
these are among the 
practical efforts of the 
Bureau of Standards. 
‘The identical balance 
that reveals the 
weight of the Presi- 
dent's signature may 
be an agency in un- 
covering fraudulent 
weighing apparatus— 
ultimately signifying 
that the housewife will 
have to pay less for 
her household neces- 


a distance, the device 


sities if she gets full 


being s0 sensitive that 
the heat from the ob- 


‘weight for every dollar 
expended, 


of fuel for the engine, are 


sady to be joined to form a single vessel. Connecting or disconnecting takes but a few minutes 


Using the Engine Crankshaft of an Airplane as a Gun 


'N a recent aircraft exposition was 

shown an airplane “eannon” which 
fs mounted in the hollow shaft of 
the engine. It fires a shot of one 
pound weight. ‘There is no armor that 
any aireraft could carry which could 
resist the force of such a shell. Steel 
plates thick enough to turn off one of 
the deadly missiles would be too heavy 
for the frail ships of the air. 

Mechanical difficulties 
have been skilfully met, In 
firing from the center of the 
engine itself, shells had to 
be kept out of the space 
swept by the propeller 
blades. ‘The usual way of 
solving this problem was to 
‘usea synchronizing mechan- 
ism so arranged that shots 
of the gun would fire at 
the right moment to avoid 
striking the propeller. ‘The 
‘use of such large shells made 
it tinsafe to trust this de- 
vice, for the revolutions 
might not always synchro- 
nize properly. The heavier 


recoil had also to be properly controlled. 
‘The solution was found in placing 
the barrel of the gun inside the hollow 
shaft of the motor. This high-powered 
engine, the most massive part of the 
“chasing plane's" structure, is 
mainly fit to bear the brunt of 
the recoil, which thus is directed 
as much against the center of 


gravity as the propeller thrust itself 

The heavier armament would, un 
doubtedly, increase the efficacy ‘of 1 
highly mobile “chasing pl 
only under favorable cond! 
rigidity of the mounting of the gun ix 

1a decided disadvantage 
atlong range. The pilot 
cannot, aim the gun—he 
must aim his airplane, 

It is clear that only 
clever maneuvering will 
enable him to bring the 
‘enemy's plane in the line 
of his fire. His only al- 
ternative would beto wait 
until the enemy crossed 
his line of fire. This the 
hostile flyer would try to 
avoid by the most skilful maneuver- 
ing. The probability of a hit is much 
greater at short than at long range 
‘with any gun, butit becomes extremely 
problematical if the gun is rigidly 
mounted within the hollow propeller- 
shaft of a fighting plane persuing an 
enemy employing every trick and ma- . 
neuver for avoiding the line of fire 


Men with Yokes of Crime 


APAN and. Chin 
J for making the 
crime. In fact, they are ke 
‘ment in general 
Th China {t ie wtill the custom 
tor criminals to wand in the publ 
foarkot 
Hoek ar 
in written | the 
crimes, Paanere-b 
fund make wha 
wish 

From the number of pallee nec 
owary to guard tho xix crim 
in the picture above, ft wos 
that they were truly 


may 


Stone-jointing Taught by Lantern, 


the School of Architecture, Columbia 
AN University, New York City, there ta 
aan entirely new method of teaching stere- 
‘tomy, also known as architectural stone 
joint 

‘A drawing is made of a typieal joint 
and then a slide is made from. the 
drawing. ‘This fs projected on the black- 
hoard at the front of the classroom, as 
shown above. ‘The instructor and pupils 
fll In the various sections with chalk, Just 
aa if the drawing were actually made on the 
blackboard. — When the lesson is over the 
allde is removed for future reference and 
tthe chalk fillings are rubbed off the black- 
board. This method obviated the noces- 
sity of drawing a new plan for each class 
‘The anme one, in slide form, can be used 
over and over again. 


mperate char 
factors, and yet one would think 
their neckwour rendered them 
helpless. 
Umbrellas for Swiss 


Sharpshooters 


IN Switzerland, when the sol 

diers practise target shooting, 
they make use of umbrellas to 
Protect their eyes from the sun, 
Artists, the world over, use 
umbrellas for the same protec: 
tion. 

1h hot countries the umbrella 
lan important part of the day's 
‘equipment. In the jungle one may 


A Four-in-One Banana 


TAYE, v0 ever pete a fat banana and found four com- 
plete bananas within? Such a quadruplet is shown 
herewith. Each banana, naturally, is small, but is com- 
pletely developed. Just why freaks of nature like this turn 
up every 80 often, no one really knows. 

Next time you see a very fat banana, investigate it. 

‘To find two nuts where only one should grow is a common 
experience, and one that causes no surprise; but this banana 

unique ease, 


sve a savage king carried on in the illustration below. 


A Railroad Run by 
‘One Man 


OME men cannot resist the 
desire to run a train, W. 
Cecil Gage, a broker, took up 
railroading as a hobby, and 


It is by no means a mere toy. The 


‘tate cecasions upon the shoulders of his naked attendants, 
holding aloft a ragged, rib-protruding umbrella, the relic of some 
missionary. 


track runa around his éstate, making connections with the barn, 
the wood-house, the ‘ice-house, ete., so that a flourishing freight 
‘business is the result, 


‘And an umbrella has also been known as the shoplifter's 
andy receptacle for stolen articles, 
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A Flotill: 


MANY thousands of automobiles are 
NF tent from the factories to purchasers 
Under their own power. But’ machines 
consigned to down-river points from the 
Michigan manufacturers to St. Louis, 
‘Memphis, and localities farther south, are 
conveniently transported by boat. "No 
single steamboat is large enough to hold the 
numbers of automobilesthustobe delivered, 


of Tow-Boats Transports Automobiles 


0 a flotilla of tow-boats has been used. 

‘The flivvers and the larger cars are com: 
ppactly crowded on the flat tow-boats, and 
these are grouped together or strung out in 
“tows” which are pulled by a side-wheeler 
of the ordinary river-type craft. Arriving 
atthe point of distribution, themachines are 
unloaded and are started down the roads 
to points to which they are consigned. 


Although there has been a shortage of 
chauffeurs to run the ears to their new 
owners, there has been no difficulty in 
obtaining young men of experience who are 
anxious to have the opportunity of making 
the trip. ‘The method of delivering auto- 
mobiles in this manner is economical, and 
it also helps relieve the congestion of freight 
traffic on the railroads, 


High Cost of Wives 
in Africa 


THE high cont of wives 
has hit darkest Africa. 
‘This is due to increasing 
values since the war. Be- 
fore that a dusky maiden 
‘could be purchased for four 
cows or four spear-heads. 
panne Mey or Me 
‘complaining that the prices 
have been doubled. 

‘Tho chief of the Masai 
tribe in British East Africa 
Possesses two wives well 
‘supplied with metallic orna- 
‘ments, and of great value. 


‘Swimming Made Easy 


HE, new inflatable Hinen_ jacket 
‘which one puts on under his 
bathing-euit makes swimming or oats 
ing an eary and safe accomplishment 
for every one. ‘The round inset in 
the picture above demonstrates the 
fie fit of the jacket and the simple 
tethod by which iis nfated. Wear- 
ing this jacket concealed under x bath- 
ingauit, a mere amateur at swimming 
canawagger around with thebestof em 
Te i interesting to consider how the 


ing body. A piece of metal will sink if 
it is thrown into the water. If the 


~~ affoat for surprisingly long intervals. 
a 


A Bath for the 
Golf-Ball 


AY A. Mini 


olt-balls, 
Brushes are arranged in- 
side a container, with the 
leaning huid in the bottom, 
‘The handle holdi 
is plunged into the cleaner, 
up and down, until the 
friction of the brushes has 
restored the ball's original 
freshness. ‘The friction of 
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‘This Shoe Is Fourteen 
Feet Long 


MPPHERE was an old 
woman who lived in a 
shoe—"" Considering the 
number of her children, the 
shoe must have been’ the 
to the one shown 


A Greased-Pole Contest 
Over Water 


‘Na Mississippi river town 

theboysevolvedabrand- 
new “greased” contest that 
‘created no end of fun for 
‘spectators as well as for the 
boys themselves, 


bows ‘An old. telephone-pol 
‘This great big shoe is was anchored on shore, 10 
seven and. one half feet that it extended over the 


high and more than fous 
teen feet long. It weig! 
five hundred pounds. It 


river a few feet above the 
surface, ‘The pole was 
greased, soft soup being 


Barcey lan ted. The Stars and 
Da sie ip: Geet sie Stripes was fastened at the 
ico a small black outer end of the 

Me sized shoe ‘A prize was offered to 


the large one the bay who siccessfully 
walked the pole and re 


turned to shore with the 


‘was copied. 
‘The two pygmy men 


ding "by give you an 
fea of the steel shoe's im- 
mense size 


cone of the boys 
finally captured the flay, 


He Builds His Tower How the Chinese Dry 


as He Climbs Their Spaghetti 
PERHAPS: you have seen THE Italians made spaghetti 

ental acrobats ont Boo! = mous and the Chinese are 
flage thrilling thelr ‘audiences __AF™Y Boots to Be Made Over for Civilians = TO yeep it wo, In many 
with breath-taking stunts. But TLLIONS of hobnailed boots lost their jobs when parts of China npaghetti is eaten 
that's not surprising when we Peace was declared. The German ones, however, ax much as rice. 
consider the fact that those are being made over for civilian use. Above you will see The Chinese manufacture it 
‘same acrobats amused them- a huge atack of them which were collected chiefly from in their own factories, and it 
‘elven at home when young by the battlefields. ‘The nails will be extracted, and the ix produced in large quantities. 
climbing flimsy towers like the leather will then be made over into peacetime shoes. Their method of drying the long, 
‘one shown below. ‘There ia a great scarcity of practically everything in thin atrands is shown below. 

‘This tower on the sand is Germany to-day. Housing accommodations are inaufl- ‘We imagine that they wind it 

made of wooden horses laid cient; there's not enough food in the country to provide around their chopsticks when 
ongthwise and crosewise, the everyone with three square meals a day, and many they eat it. 
acrobat building as he climbs. people are going barefoot. Sinee they can handle rice so 
‘A good atiff breeze would blow What the coming winter will mean to all the countries deftly, they ought not to have 


‘the whole tower over. of Europe is not pleasant to think of. any trouble with spaghetti 
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Taking Chances with a Voleano 


TANDING upon a bank of sliding 

lava totake pictures of avoleano's 
crater isa daring fent. In Costa Ri 
among the turbulent voleante peaks, 
ina lake that lies below the level of 
the highest point of Mt. Poas 

“The lake lies in the bed of a crater, 
During eruptions it sends up. bi 
water on gas, and drift 
ing lava. 


Every Man Can Be His 


Snatching a Lunch on Own Cobbler 


the “Curb” 
Briana aac Aeris een a 


every day, the wetion is #0 intens haps it was the high cost of 


tno worker stopa long enough to est » Teather or of labor. At any 
If he grows hungry, he sends for collee rate, it led to the invention 
and a sandwich, and swallows them as @taer a of a new patent sale which 


he telephones oF signals to the street = any one can attach to his 
‘Traders throng the street, buyin own worn shoes. 

Each transaction is nig: _ A Fatal Ride Over Niagara Falls ‘The sole needs no sewing or nailing: 

naled to the watchers in the windows. JLL-FATED was the attempt made by it is coated with an adbesive water. 

Vindow space eo valuable that Charles G. Stephens, of Bristol, England, proof solution, and it is simply glued 


c9 “‘dug- to ride the Horseshoe falls, Niagara, in a to the shoe. 
outs.” ‘There are rows of telephones barrel. “A cool commercial proposition, “Every man his own cobbler,” will 
in each dugout, and as many men as he said, before taking the desperate chance. _be the popular slogan everywhere, and 
the dugouts will hold. ‘The barrel, instead of riding the surface of won't parents of large families rejoice 


‘Visitors to Broad Street, the home of the water ia its great leap over the brink, andbe glad? Althoughfor many moons, 
the curb market, are convinced that the evidently dropped upon the rocks below and now, the shoe has pinched all who are 
‘operators are quite, quite mad. ‘was dashed to pleces. ‘obliged to wear footgear. 


People Who Live in Glass Houses 


WETE Mard_much sbout people who tive ia 

‘glass houses, but we never saw any of these 
glass houses until now. Strictly speaking, people 
Gon’t live in the glaas house to which we refer; they 
others 


airy.” ‘There’ is little chance that 
will throw are too busy 


Idea Changed 


RCHIMED. 
credite 


hae be 
bar of metal having the 
diameter of the scr 

head, literally wasting a 


turned from a 


Targe. percentage of the 
metal by redueing it to 
An American acrew 


to change this 
A metal bar 


put in 9 matrie 
fand mubjected. to ¢n 

oun pressure. The 
end of the screw ts 


thus expanded in 
confined cotnpartment 


which givesit the desired 
shape. Th 

fin thre 
sind. finish 


‘mint, though, 
(© vaynone View Co 


Self-Torture Indulged in by 
the Filipino 


A STRANGE-LOOKING creature. is 

this harmless flagellante of the Philip 
pines: which being interpreted means 

Filipina’ whose ‘conscience 

bids him do penance for his 

sina, A great many Filipinos 

‘spend Easter in this fashion, 
‘These penitente hide their far 


white cloth topped bya eireet of twire 
nd leaves, probably in, emulation of 
Christ's "crown of thorns" From time to 
time they bind cords about the body and 
Timbsin order to stop excessive los of boo’ 

"Thus they wander about, fain them 
selver with a bamboo rod, until sans: 
Wwhen, often covered with blood, ther >< 
2 pool in which to bathe. 

‘The custom is no longer 
permitted inthe city of 
Manila. But on Easter Sun- 
day moraing hundreds of 
penitents leave the ety to 
Indulge in this horrible 
torture for their sins. 


Sete 


Rolling Your 
‘Smokes by Machine 
0 you roll your own 


cigarettes? There 
certain knack in 


rybody 
But 
made in London—that 
does everything for you 
but liek the edge. 
‘You pour tobacco into 
small trough, close the 
and turn 'A cap at 
d, which roll 


into shape. 
your cigarette 
rolled ‘and all you bi 
to do fs wot the edge, 
If you fail here, we nd: 
you to smoke ready 
This neat litie inven 
on hae somewhat the 
of @ carpet 
Tout with: ite 
way 
brand. of only 
found in bags of cans. 


And Now the Electric 
Tie-Tamper 


“THE man you nee fn the iustrae 
tion is using a recently perfected 
‘electric tie-tamper. —‘Tie-tampers 
have been used for many years, but 
they have depended upon co 
pressed air or human energy 
their power. There is now, how: 
ever, an electric tamper. it has 
Dut @ single moving part, known as 
the “rotor.” The shaft of the rotor 
revolves at a speed of 8600 revolu- 
tons per minute, 

‘The peculiarly constructed handle 
absorbs all vibration, and the man 
operating the tamper does not feel it 

Electric power is provided for the 
tool by means of the crdinary insu 
lated cable. Tt is connected to the 
Dottom of the motor. 

‘The handle is a reversely 
crooked spring steel one, and 
the tamping bar is clamped to 

; the motor. Various tampinz 
tools can be attached 
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A Flagstaff Made of Fir 


'T looks like an oil-well with Great 

‘Britain's Union Jack waving in 
the breeze. But 
curious stil. It 
hhundred and seventy-five feet 
located “somewhere in Australia.” 

‘What an inspiring sight it must be 
tosee the Union Jack run up onehun- 
dred and seventy-five feet and slow- 
ly straighten out in the breve at 
that great height. 

‘The flagstaff is made of fir timber, 
fone of the important industries of 
that vast continent in the far-off 


aa 


‘Someadven 
souls must 
pleasant 
sisting in 
struction of 
ated flapstall, 


Stax 
EE 


Waterproofing New York's City Hall 


THEN the famous obelisk in Central Park, New York, 

began to crumble, Professor R. Ogden Doremus in- 
vented a waterproofing proceas that promptly stopped the 
decay of the stone. Since then his waterproofing process 
hhas been used on many public buildings. 

"The workmen shown in the picture above are water- 
proofing New York's old City Hall, Some parts of the 
Mone have become so rotten that an outer layer has 
dropped of. 

First the stone is heated with a kerosene torch that 
works under an air presure of sixty pounds to the 
‘square inch. A paraffin-wax solution is. next applied 
to the heated stone, impregnating it to a depth of one- 
quarter of an inch, sealing the pores, and effectually 
Waterproofing it, The entire building’ is then washed 
down with special cleaning solution which brings the 
‘stone back to its original color—the heating process giving 
it carious brown and mottled appearance. 


It's a Chinese Coffin Chute 


"TENEMENT houses in China are very much like tene- 

‘ment houses all over the world, ‘The staircases are nar~ 
row, dark, winding, and will not accommodate large boxes— 
coffins, for an instance, ‘Thus you find on many Chinese 
houses a coffin chute like the one shown above. 

Of course, its use is not restricted to coffins, although it 
‘was made to accommodate them especially. 

‘An interesting fact about this chute is that it is made 
entirely without the use of nails or screws. ‘The Chinese 
‘often make complete buildings this way. 

“Shooting the chute” in a coffin is not an attractive pros. 
eet, 0 the Chinese evidently try to smother this use of 
their ingenious superstructure by using it as a common 
stairway. 

‘All manner of articles can be carried up and down it with 
gett, Bat wben the cme comes fo the chute be wad 

its original purpose, the un ‘scene becomes one 
of solemnity. 
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Find Out what Size Shoe You Wear 


NE does not need to rely upon the cuess of the shoe 
‘lerk to find out what size shoe he should buy. As 


Here's a New Way to Clean a Pipe 


UST a minute, I want to stop and clean my pipe, 
‘said the smoker, and he astonished his friend by 


sR 


2 matter of actual measurement, the simple device illus- 
trated in the picture below enables one quickly to obtain 
the right size. 

‘Tho foot is placed on a card, with the heel far up against 
the stop at one end. ‘The straps are then buckled over the 
foot and a line is drawn around the edge with a pencil 
‘When the foot is removed, it is an easy matter to measure 
‘the outline and thus ascertain the precise size. 

‘The idea of having straps to fasten around the foot is 
to provide a safeuard against movement and to furnish 


SZ 
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removing the cap of the valve of a “free ait” tube outside 
the garage. ‘Then he placed the bow! of the pipe over the 
valve, and, presto! ‘The rush of compressed air blew the 
pipe clean in a jify. 
other way that works about as well,” he 
p from the valve of your nuto 
lte’s, Press the pipe-bowl down on 
the valve and the air wil do the work just an well: ‘But 
of course, you will have to see that not too much alr is 
slewed i eap,otherwin ther wil be ile ob of 
pumping.’ 


‘This dal howe i in the Vitoria and Albert Museum, London. 
ul copy of an Englishman's home in the early twentieth century 


Kis 


Home Comforts for Dolls 


OW a little girl's heart would 
thrill with joy if she were the 
mistress of the perfectly complete 
doll’s house shown here! But itis not 
for any mere child to play with. This 
most exceptional toy has been bor- 
rowed by that most learned and cul- 
tured institute, the Victoria 
and Albert Museum in London. 
Have you noticed the per- 
fection of detail displayed 
throughout in the furnishings: 
of the house? It is a replica 
of an early twentieth-century 
home of an Englishman. 

‘Tt was built by Major R. S. 
Hunter Blair of the British 
Army, between 1914 and 1918. 
‘It is said to be worthy of 
comparison with the best 


specimens of doll’s house con- 
struction, and the scale of the 
furniture and fittings is said to 

than is 


be more accurate 


room; also the Chippendale. 


Upstairs there is the drawing-room and 
abilliard-room. On the third floor, be- 
ssides the two bedrooms, there isa bath. 
room—which would almost lead one to 
think that this must be a copy of a 
British nobleman’s home instead of 
that of only a middle-class gentleman. 
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PluckingCamphor Leaves 
by Machine 


RY few people know that 

the fluid possessing the invig- 
orating odor of eamphor is distilled 
from leaves, twigs, and branches 
plucked from cultivated trees, 

‘A machine has been designed by 
G. A. Russell of the Bureau of 
Plant Industry, United States De- 
partment of Agriculture, that does 
away with the tedious ‘method of 

vesting camphor leaves and 
twigs by hand. The excessive cost 
of labor and the injury to the trees 
from hand-picking had seriously 
threatened the production of cam- 
phor in Florida and other states. 

‘The small branches, rarely ex- 
ceeding one inch in diameter, are 
removed and subjected to a’ dis- 
tillation process whereby camphor 
is produced. ‘The trees are grown 
in rows, and cultivated in the same 
manner as other crops. Unless care 
is exercised in trimming the trees, 
their future usefulness is impaired. 

‘The new eamphor-trimming ma- 
chine is constructed in the following 
way: An internal-combustion en- 
gine, of suitable horsepower capac~ 
ity, is placed on a truck-frame. 
‘The engine furnishes power for 
driving the cutting knives. The 
cutting-frame is supported at the 
right-hand side by an arrangement 
of leaf and coil springs so fixed to 
the cutting-frame as to eliminate 
‘excess vibration. The rocker arm 
permits the angle of the cutter-bar 
to vary from sixty to seventy de- 
grees without dislocating the move- 
ment of the cutting knives beyond 
the center of the guard. 

‘The sickle guards are of cast 
steel with teeth cut in their edges. 
‘The latter serve the purpose ot 
holding the branches of the cam- 
phor-tree firmly against the guard 
while the knife acts ax a guillotine. 

A-reel is-used for whipping the 
Jeaves and twigs of the eamphor-tree 
into the cutting knives. 

A canvas chute, located 
at the rear of the truck, 
eatehes the branches and 
aves as they fall. They 
p into a moving apron, 
which conduets them up to 
und over the side of the 
‘machine frame and dumps 
them into the hopper. 
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How to Shave by Reflected Light 


ID you ever have to shave by a light so 

high on the wall that no matter how far 
back you tilted your head, there was always a 
strong shadow under your chin? Prett 
‘aggravating, not to say dangerous 

‘There is a way to get around this 
difficulty. A small mirror laid flat on 
the dreaser before you can be made to 
reflect the rays of light just where they 
are needed to illuminate the shadowed 
side of the face. 
‘Your image as 
seen in the large 
wall mirror then 
will be properly 
lighted for a com- 
fortable shave. 

In the absence 
of an extra mirror 
any reflecting sur- 
face will serve— 
even the face of 
the hard-working 
alarm-clock can 
be made to serve 
the purpose, or 
that handy little 
trench mirror of 
polished steel that 


yu took over 
there” an Place a mirror so that it will cast a 
brought back, reflected light on the shadows of the face 


Keeping Smooth Logs from Rolling 


OADING 1 railroad car or a 


the sections of a folding foot-rule. 


Behind the horn there 
oda recording. disk 


They're singing for 4 phonograph record, 
isa diaphrapm, a lever, a jeweled point 


Making a Musical Record 


T'S kissing 
picture abor 


shout the fervent four in the 
point records the song. 
on a rotating wax ix attached to 
a lever that is connected with a thin glass diaphragm inside 
the horn into which they shout. ‘Thus is a master phono- 
graph record started on its way. 

As the four continue to sing, the jewel 
traces a long, sinuous spiral groove 
on the soft wax disk, When the 
song is sung, the wax disk is removed, 
carefully wrapped in cotton, and sent 


lumber truck with logs or poles 
from which the branches and the bark 
have been removed, is a very difficult 
and often dangerous task. Such logs 
‘are comparatively smooth, and when 
they are piled up in stacks, they have 
a tendency to roll off, causing the 
whole stack to slip and roll, and en- 
dangering the workmen engaged in 
loading. Even the use of wedges and 
bracing-blocks does not 


When a car is to be loaded with logs, 
the first link bar is swung to a vertical 
position and rigidly locked by a pin 
passing through the two upright parts 
of the double girder and the side stake, 

As the loading progresses, the second 
and then the third links are locked 
in position. After the car or truck 
is loaded, ‘the ends of each set of 
stakes are fastened together. 


to the factory, where it receives an 
electroplating ‘bath. A coating of 
copper is deposited on the ‘and 
when the coat is sufficiently thick it is 
removed. Several molds are made 
from this one, and they are all nickel~ 
plated and polished before they are 
placed on the final pressing-machines. 
‘The stuff that records are made of — 
shellac, stone, rags—is heated until it 
becomes plastic, A 


always prevent acci- 
dents. 

‘The jointed side 
stakes shown in the 
illustration below are a 
German invention 
which makes it possi- 
ble to load long logs, 
telegraph - poles, | ete., 
quickly and without 
danger to the workmen. 
‘They may be used with 
equal success for rail- 
way cars or lumber 


heavy iron cross girders 
to the ends of which the 
jointed side stakes are 


bolted. Each stake 
consists of two or three 
link bars of iron loosely 


lump of it is dropped 
on one of the molds and 
then squeezed thin in a 
huge hydraulic press. It 
‘works itself into every: 
tiny groove in the mold 
and hardens as it cools, 
‘The edges are then 
trimmed off and the 
record is ready for sale. 

Hold the finished 
record to the light and 
‘see how the fine grooves, 
split the beams into 
prismatic colors! So 
close and fine are the 
ridges between the 
grooves that they can 
produce this effect of 
diffraction. But just 
look at a part of this 
‘same record under the 


jointed together | by 
bolts, somewhat like 


microscope and note 
the transformation. 


9a.1n the “beaters” the actual pulp-mal 


place. Various grades of half stuf” ae 


: rm se) 

{| 9b, Where several grades of material are used and when color- 

|| ° e's added ene “eating must be wet done or the fe 
nei unevenly Slate 


are 


rand. graded ~ 


8. The drainers exhaust the bleach, which drains 


the bottom, The 


fare now “half stu” 


i eary and lifted to the “beaters” 


perature of 120", the 
‘theets are hung up todry 


HE man who first scratched upon 
stone or the wall of a cave the 
sign or the pieture that meant 
something to his fellow savages, 
started the market for paper. He 
established a means of understanding, 
crude but intelligible; and, once 
started, the desire of mankind to com- 
munieate its thought by writing ex- 
‘tended the breadth and width of our 
planet, Can you imagine what the 
world would be to-day without books, 
newspapers, or even written manu- 
scripts? 
‘To the plant world we ove. the 
possibility of making. paper. Tt is the 
walls of plant-cells, the cellulose, that 


A Look into a Paper-Mill— 
It’s a far cry from papyrus 


furnishes the important base of all 
paper-making. From wood, rags, 
gram, straw, and even experimentally 
from dead leaves, can be converted 
‘the many grades of material upon 
which we print or write our thoughts. 
Long ago the Chinese, Egyptians, 
and Greeks discovered this secret-of ~ 
nature. The Chinese were the first to: 
‘make paper from rags, while later the 
Egyptians discovered that they could 
grind up the papyrus and convert it 


s 


into material upon which they could 
transcribe their 

We bring out ef the wood, the 
grass, the straw, and the rags, the 
cellulose fiber in itq purest state. The 
cellulose contains ghiten, lignin, and 
silicon in chemical forms, ‘which must 
be removed. Both mechanical and 
chemical processes are involved in 
this necessary work, and the saw 
‘material must be shredded und reduced 
to its fibrous state while the foreign 


4. Then the rags are 
cut into strips by 
fhand by the women 


5. These strips are fed to machinerwhic] cut fhe rags into bite) THe rags are carried on a 
Here the refining loose dit ib fentoved and the rage 


traveling belt to a. "duster.” 


412, The water drains through (A), the fiber 
forming the sheet, which passes inder the “dandy roll 
preming the water-mark. A traveling felt carrin the wel 


—- 


tit 
17, The paper is counted into 
rears, and the defective and 


perfect sheets are separated 


18, In the laboratery all 
finished paper is texted 
before fe ie sipped 


t 


19. The reams packed in| 
casen. They are trade 
‘marked before 


from Rags to Finished Paper 
to machine-made paper 


substances are completely removed. 
‘We see in the above illustrations the 


literally laundered; how they are 
shredded in the beaters—"The paper 
is made in the beaters,” is a saying 
based upon the fact that the proper- 
ties of any paper are determined by 
the treatment in the process of beating 
during the first hour and a half. 
Different varieties of fiber demand 


different treatment to produce a cer- 
tain grade of paper. Chemicals are 
added during the process of beating 
which give the desired quality. Color- 
ing matter is also added, as also is the 
“size” that determines the degree of 
absorption to ink that the finished 
product will possess. The size is 
composed of some form of animal or 
‘vegetable matter. If the paper is to 
be “soft glazed,” loading material such 
as china, clay, kaolin, or sulphate of 


o 


fant of paper through couch rll (C), and forward sols (2), 
3), and reverse rolls (E) to the driers (F). At the end are the 
‘cutters (G) and the size-tub (#1). 


fay 


paper is then cut 


twenty freight 
‘cars every day 


lime is added. Beating with the 
mixtures of size, color, and fillers 
makes up the first half of t} 
of making paper. 

Not the least interesting part of the 
process is the conversion of this mass 
of wet, masticated material into the 
finished sheet of paper. The Fou- 
Grinier machine does this to perfection. 
Milky pulp enters at one end and 
comes out an endless sheet of paper at 
the other. To this state of develop- 
ment has the invention and skill of 
man brought the feeble beginning 
which some writers have traced back 
to China as early as the second cen- 
tury before Christ, 


process, 
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Making Hard Water Behave 


When it refuses to lather, try this new chemical 


‘Making hard water soft with 
colloidal organic hydrosol 


‘ARD water is water that is 

not gentle mannered. For 
instance, it seriously objects to 
aid in making lather from soap, 
and for this reason its cleansing 
value is greatly reduced. In other 
words, hard water is not a good 
solvent—it will not dissolve sol- 
uble matter, Why? Because it al- 
ready contains a number of dissolved 
substances that subtract from its value 
as a cleansing agent. It might be 
‘said that hard water is so full of other 
dissolved matter that there is no room 
to accommodate more, The dissolved 
matter in hard water is mineral in 
nature, being compounds of calcium, 
magnesium, and iron. 

‘To make hard water soft, it becomes 
necessary to remove all dissolved 
matter so that the water will be able 
to take up more. This process is by 
no means convenient and requires 
considerable time. ‘Thanks to a new 
preparation with a difficult name 


‘The laboratory at Howard 


‘Alabama, 
to make hard water soft, to the joy of all who have to use water a 


(colloidal organic hydrosol) but a 
very good effect, hard water may be 
softened simply by adding a very few 
drops of the preparation, without the 
removal of the dissolved matter. 
‘This hydrosol, which really means 
water-soluble, has been prepared by 
Dr. I. Newton Kugelmass, professor 
of chemistry at Howard College, Bir- 
mingham, Alabama. 

When Dr. Kugelmass’ preparation 
is added to water, it thoroughly dif- 
fuses or disperses throughout the en- 
tire volume of water. The colloidal 
or ultra-microscopie particles that 
make up the preparation dart hither 
and thither until they reach every 


part of the water. These tiny col- 
loidal particles are possessed of con- 
siderable energy. Due to this energy, 
the colloidal particles are capable of 
attracting the molecules of the dis; 
solved minerals to their surfaces. 
They are like little policemen that 
seurry forth to arrest all the idle 
mineral particles in the water, and a 
single one of them is capable of mak- 
ing thousands of arrests. 

‘When the mineral molecules com- 
bine with the tiny colloidal policemen, 
a very insoluble compound is formed 
possessing no objectionable features 
and aiding in making the water a 
better cleansing agent. 


Combining the Bear and the Raccoon 


F you were an explorer in the 
wilderness of the mountains of 
Moupin, eastern Tibet, you might 
stand one chance in 
many thousand of being 
suddenly confronted by 
a giant panda. If you 
visitor to the 
American Museum of 
Natural History, New 
‘York City, you will be 
sure to see one if you 
look for it, It is be- 
lieved to be the only 
specimen of its kind ever 
brought to this country. 
‘The giant panda in 
1 resembles the 
of a bear and is 
about the size of our 


er 


of the raccoon. One of the rarest 
animals, almost nothing is known 
about its habits, but it is said to 

feed on roots, vegetables, 
and bamboo-shoots, It 
is a striking study in 
black and white. 

A short muzzie and a 
white face spotted with 
black around its eyes 
ives the panda a most 
ludicrous expression. 

Pere David, the 
French missionary and 
explorer, discovered the 
extraordinary animal in 
Tibet in 1869. Because 


it bears a resemblance to 
the bear and the raccoon, 


black bear, but it is 
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Telegraphing with Invisible Rays of Heat 


How engineers in the French army made use 
of infra-red rays for secret communications 


By John Stuart 


UST as one may signal in 
a dot-and-dash code by 
snapping a light on and 

‘off, so one may telegraph with 
heat rays. For, secret. signal- 
ing in war the latter system 
has a decided advantage. How 
the engineers of the French 
army accomplished heat-ray 
telegraphy may be seen from 
the aecompanying illustrations 
of their apparatus. 

Heat rays from the sun or 
from a lamp behave exactly ax 
do light rays. Both travel 
with “enormous velocity in 
straight lines, and are reflected 
and absorbed by objects. that 
they strike. 

Tn transmitting signals with 
heat rays, an intense source of 
hheat means a greater range of 
distance. But light waves al- 
ways accompany intense he: 
so that at the transmitting 
tion a sereen must be inter 
owed between the souree and 
the distant receiving apparatus. 
Black manganese-dioxide lass 
will cut out the visible light rays 
and let the infra-red rays through. 


Transmitter Is a Searchlight 


For a transmitter a searchlight is 
used, as shown in the illustration. 
An electrie-bulb lamp, which can be 
run on a small portable battery, is 
used in the small power transmitter 
shown. For distances between three 
and eight miles, higher-powered search- 
lights of larger diameter are required. 
‘These usually operate with an arc~ 
light. Since the heat rays are invis- 
ible, a small telescope or sight tube 
like that shown must be used to point 
the light toward the receiver. When 
properly directed, a signal is sent with a 
key controlling the lamp current, 
just as in ordinary telegraphy. 


The mechanical beat ay receptive The het 
‘are focused by 0 para ibolic reflector on to = 
fora, the toterioe of white covered with lapblack 


‘The receiver is a parabolic mirror 
like that of the searchlight transmit. 
ter. At the focus of the mirror is 
placed a device that is soncitive to 
heat. In the audible form, this heat 
detector is a small horn lined with 
lampblack, which absorbs the heat 
directed to it by the mirror. The 
horn is connected to the ears of the 
listener by a stethoscope-tube. When 
the signal is being received, the heated 
lampblack heats the air in the tube, 
which thereupon expands. When the 
signal ceases, it cools again. Such 
alternate expansions and contractions 
are interpreted by the observer as the 
beginning and end of dot-and-dash 
signals, just as does the trained teleg- 
rapher with the clicks of a sounder. 


Another Receiving System 


A more sensitive receiving system 
was devised by Herbert Stevens and 
Larigaldie, of the French army. They 
used a tiny thermoelectric couple 
which is formed by 2 fine contact 
point of platinum with a crystal of 
tellurium. This is enclosed in a small 
glass cell with a fluorite window. The 
heat is brought to a focus exactly on 
the contact. There results an elec- 
tromotive force in any circuit to which 
the other ends of the platinum and tel. 
Jurium are connected. But this lectro- 


sereened off with an opaque 
shutter, Only’ the heat or in- 
Ira-red rays are allowed to escape 


motive force is very feeble, 0 
that the wires leading fromthe 
cell are connected to a cabinet 
‘of vacuum-tube amplifiers, 
‘These boost the feeble current 
until it is sufficient to give 
‘good response in the telephone 
receivers. 

Between the thermocouple 
and the amplifiers the inventors 
inserted another cabinet, In 
addition to containing ‘some 
auxiliary apparatus for insuring the 
best adjustment for the given detector, 
this eabinet contains an interrupter. 
‘This makes and breaks the circuit of 
the thermocouple so many times a 
second that when any current is flow- 
ing, the listener hears a tone in the ro- 
ceivers, 

‘The interrupter is of the hammer 
type and operates from its own bat- 
tery. It carries an extra contact 
point which is tused to control the 
circuit of the heat detector. 


(© Pattee Pata erie 


‘The threestage audion amplifier used 
‘in the reception of the heat-ray mes 
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A Swiveled-Arm Micrometer 


“A SWIVELED arm," develaped by the 
United States Hureau of Standards, is 
fan important factor in holding mlerometers for 
‘measuring pitehed diameters of screw threads 
‘And in the production of thread ages the 
hanical swivel arm also supplies a third 
hand for the operator 

Formerly, in testing serew-threads, » rigid 
rmochanical ‘arm was used. It held the mi- 
ccrometar rigidly, with the faces parallel to the 
faxia of tho gage, noceasitating the use of two 
wires. ‘The throe-wire method of measuring 
nerew-threads is preferable. 


‘The Postman in the Grotto 


HOW would you ke to earn your dally 

in a beautiful grotto? Such is 

an Austrian postman, His post- 

fated in the famous Adelsberger 
‘well within the entrance. 

‘stalactite for 

autiful rainbow effect 


Te must be admitted that most 

‘who visit the grotto do not 
ko there to see the postman, but 
the fame of this particular grotto 
being widespread, he suffers not 


‘This in made’ pomaible by the wwivel arm at all from loneliness. Hi 
Joaving tho micrometer free in talking’ up a nen earn 
fia postion with its faces parallel to the Dram peomecas nietieens: te 
Wane axis his beautiful home, Tt ts quit 
reasonable to nupiposo that h 
. har many incidents of intorest 
Dyeing Takes a Long Time in Making a Boiler into tee 
Costa Rica a Pedestal "The Adesberger grotto is 


of the largest and mont 
‘magnificent qrottos in 
Europe. It is more than 
‘4 mile long and is 
‘divided into: four sec 
The river Polk 
cntere the cavern 
‘about wixty feet fro 
‘the entrance, and 
the ‘murmur of it 
‘an be. heard 
throughout. 


‘AKE your worn-out boiler 

into the garden and dig a 
hole. Plant. the boiler, and 
then place a tub of flowers 
top of it, The boiler now be 


NN the coast of Conta Ries, near Cocor 
hay, the juice of a certain shellfish, 
which abounds there, is used for dyeing, 
‘The proces is iaborious, since only 
‘asmnall amount of the liquid dye ean be ob- 
tained from each fiah. ‘The way this is Comes = pedestal 
done is by blowing one’s breath into the If you don’t like its appear 
shell, whereupon a few drops of x greenish 86%, Paint (t to sult. yourself 
Tiquia oose out. "This is collected in a clam- Except for the beading down 
sholl, andthe thread to be dyed fs fhe side, the boller will have 
‘drawn through it, iss aa Rema a ies 
Exposure to the sunlight turns the color Salling 
fnto a rich purple that is absolutely fast in 
quality, 


Planting Telegraph Poles with a Tractor 


[722 »ppens that tolesraph-poles mut ! 
‘often be planted In out-of-the-way 
places. ‘Therefore the new combination 
tractor and boring-machine, shown at the 
right, ia very useful to poleplanters 

"The caterpillar wheels enable the ma- 
chine to climb with ease over rough places 
‘Then, when the site of the new pole ix 
reached, the power is switched to the 
fearth-boring end of the machine. 

‘The auger will hore a hole in the ground 
cof any size from two to thisty inches and 
tas deep as eight feet. After the hole ix 
hhored, the steel tower that holds the auger 
ts the telograph-pole and puts it in 
place. 

Tes interesting to note that the time occupied in digging 
the hole for the pole and setting it up is only about eight 
minutes, 


The Smallest Phonograph 


HILDREN ean make as much 

nolge as grown-ups, and so ean 
little phonographs. . Here is on 
that weighs but four pounds, yet 
when wound it is ready to pour 
forth Caruso at his loudest. ‘The 
recret of this tiny phonograph is 
‘ double-action spring that takes 
the place of the usual mot 

‘You wind it by means of a han 
alo, When you release the turn. 
tablo{t will rovolveuntil thespring 
una down, 

Tho turntable will hold a ten 
Inch record. There are tone and 
‘speed controls on this small ma- 
chine, just as there are on the 
Tange ones 


Whisky alias Timber 


HINGS are not always what 
thay soon, Inthe earliont days 
of prohibition in the United States 
‘amost respectable-looking earload of 
wood was torn apart by an inquiai- 
tive revenue agent, and inside he 
found casen and caset of whisky, 
‘That smuggler had enclosed six 
hundred cases in two layers of tim- 
ber. Just how it was discovered we 
do not know. Perhaps the whisky 
was so strong that the revenue man 
jut naturally got wind of it. 

‘This is only one of the methods of 
smuggling whisky. A very large 
book could be written now on the 
various means employed since pro- 
hibition eame into foree. The meth- 
‘od shown is a good one, but it ix not 
nearly as clever as others that have 
Doen used. 


Directing Hits from the Top 


OUR atest dreadnought, the Tennease, is one of 
the largest war-ships afloat. 

‘The vessel is somewhat different from other ves- 
sels of her type. Instead of having ber beilers 
grouped under one four-sectioned funnel, they are 
distributed over a wider area and protected with 
‘additional horizontal armor. 

Our naval constructors, profiting by the lessons of 
the war, have placed the controls of the director 
firing system far above the scene of big gun hits, on 
the top of the cage-masta. 

Notice the doublesection funnel in the fore- 
ground. 

‘One half of this type of funnel could be shot 
away and the other half would still be able to do 
the work of both. 


A Confetti Explosion 


“Boome A. loud ex 
plasion in the midst of 
the crowd of hilarious people 
celebrating the election or 
& holiday, Colored confetti 
bursts forth, and flutters in 
the alr, falling upon the 
morry-makers. 

"The confetti “bomb” ls a 
recent invention. It consists 
of a cardboard cylinder hav- 
ing a small compartment in 
the bottom of whieh « charge 
of explosive mixture has been 
placed 

The upper part of tho 
eylindor is filled with eo) 
or any light material one 
wish to blow lito the alr 


A Shallow-Water Boat 
HLERE'S ait boat of tho 

"ankle deep" type, Tt ean, 
float in fifteen Inches of water. 
‘With such a slight draft it ean navi- 
gate shallow streams where other 
oats of its size dare not go. 

The vacuum tunnel method of 
boat construction was applied to 
this boat. ‘This enables it to reach 
practically any place that is acces 
sible to rowboats or eanoes. For a 
bboat of this type there are seventy 
thousand miles of waterways in the 
United States. 

Many pleasant trips must be fore 
gone with ordinary boats merely be- 
cause they cannot navigate shallow 
streams where the scenery may be 
very beautiful. This type of boat is 
no more costly than boats of ordinary 
construction. 
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Rapid Transit with an 
Automobile Engine 


Sick People Cured by 
Compressed Air 
YEARS ago, when you were ill 

the doctor ordered. pills. Now 
bbe may order anything from elec- 
tricity to compressed air; from an 
operation to a faith ure, 
Dr.0.G. Cunningham, of Kan- 
‘sas City, Missouri, inthe first 
‘man to invent 2 comprossed-air 
tunnel for his patients, ‘This tun- 
nel is made of steel, and is eighty- 
eight foot long and ten feet in 


NEW use for an sutomobi 
‘engine has been found by enter- 
prising officials of the Northwestern 
Pacific Railroad, 
Hand-cars and power-driven cars 
are the ordinary conveyances 
for rapid transit over the rail 
fryatoms where inspection or 
repair work ia required. But the 
expoved “flat-ear” is) far leas 
inviting in disagreeable weather 


than the litte ear equipped with diameter, Inside there ure neata 
fan engine from an old automo- to accommodate seventy-two 
Pile. patients. An air-presrure of 
‘Thin covered, miniature par from fve to twenty pounds to 
‘songer coach will neat ten per- Fish square inch, depending on 
ftont, and it skims along the maivpicsevalgeisap ie ‘the condition ofthe’ patient, i 
track as rapidly asa train. It HESE are not hard-working Indian aquaws. They are applied. 
Jn provided: with an airbrake, Belgian peasants fishing in an unusual way. ‘This treatment is said to 
hut otherwise its operation it The poles they hold are about ten feet long. The nets cause an improvement in blood 


exactly like that of an auto- nailed to the horizontal bar sweep down to a great length circulation and as a reault quiets 
and are caught up like a pocket, forming a hollow in which the patient's nerves, He is able 
to hold the fish, to sleep well and hia appetite 
iar exclamation of the road Baskets for the deposit of the contemplated eatch are improves. 
automobile when a warning is slung over the women's backs and arms. Dressed in old © Compressedcair treatment i 
sounded with its horn. ‘The clothes they wade into the water and with a aweeping swing particularly good for rheuma- 
round of an auto horn would of the long pole and a flourlah of the nets, cast for faher- tism, heart disease, high blood- 
startle people if it proceeded women's luck. pressure, gout, paralysis, and 
from a railroad car traveling Evidently Belgium is not backward in giving its women other diseases arising from poor 
fon a track, ‘equal rights with its men to do hard work. blood condition. 


A Floating Hotel Relieves Shortage of Homes 


2. siatinguish this hotel one mise f 
ay that it is not connected with A 
the dry land. It is designed to sta 

fon the water in Lake Erie and > 
will be in use near Detroit. 

"To relieve the erowded city rp 
and the scarcity of hotels this 1 
floating palace will prove vastly r} 

|. All comforts, in- 

ete, will be 
‘served on board this boat, which 
in fact is the flagship of a leat of 
floating hotels. These boats are 
to remain moored near the 
city until the overcrowding of 
the land hotels has ameliorated. 

‘To any one who has lived for 
‘a week or longer on an ocean 
going vessel, this novel hotel 
‘will have a very strong appeal. 
‘There isa friendliness among the 
passengers and a community of 

terest that would be impos- 
ible on land. 


ss 
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krmonronce, 
Five Little Pigs Go Riding 


THIS little pin—the ono shown, above—went 
to market in a very modern motoreycle truck, 
So did several of his brothers and sisters. Thus 
the farmer who owned them saved the price of a 
middleman. 

‘Surely one way to cut down prices is to reduce 
the number of people who make a profit on exch 
transaction that takes place in order to get the 
product from the producer to the consumer. 
‘The farmer gets a higher price for his pigs, 
bags wan lon during let maneuvers at Guants- —= and the buyer doosn't have to pay so much for 
namo, Tt had been floating ‘them, when there is no 
for forty-eight hours when A Vase that Swallows Smoke dleman to reckon with. 


plane can be equipped when it starts on a trip 
over water. ‘The bags are placed on the under 
ride of the wings, close to the propeller. If the 
Airplane begins to fall, the pilot can blow up 
the bags. ‘Then, when the airplane hits the water, 
it will float as if it were a hydroplane. 

Recently an airplane equipped with these air- 


it wan picked up, , while calling on a friend, you should notice « strango blue The truck motorcycle ts 
Riding in the air ia contin — L*Y,S0) with a wick colled up inside, standing on a table, don't be "outgrowth of the side- 


ually being made safer by alarmed.” ‘That wick waa put there with the purpose ‘of luring  ¢&t motorcycle, and one ean 
Innumerable inventions, and igrette amok into the vase. ‘Tovuse the vass, remove the cap mage that they il hex 
soon we shall not hesitate to snd light the wick. Instead of making more amoke, the lighted cote very popular with small 
trust ourselves to the mercy wiek mysteriously absorbs the smoke in the room. farmers, in fact with all dale 
a any alma who halo crew have ly 4, smal 
‘Over land or rea wo shal sail 6 eat to cover ‘in thelr’ pat 
‘with equal noncbalance, Along Come the Hosts of “Molly-Mawks' ticular business. 
[HERE are more than one hundred species of petrls eat 
tered in widespread areas of ocean, but among the most 
Interesting are the fulmars. Sailors of Brith vessels com: 
monly refer to them as “molly-mawka,” a corruption of mal. 
Temiuck.” ‘The birds in great flocks follow in the wake of 
ad. are specially fond of a whaling vessel, for they 
oly mubstance that is thrown out in the refuse from 
whale-cleaning 
‘The fulmar ranges over the North Atlantic from 45° lath 
tude on the American side, and lower, to 63° ax the farthest 
south, on the European side. 


Here's a Place for A Combination 


Reese Pen-Pencil 
NSTEAD of having Pa eel 
the magustons oat PERHAPS you cary 


« fountain pen and 
4 pencil in. your coat 
pocket, as is the cus- 
tom of the American 
business man, 
Whynot eombinethe 
two and earry them as 
one? Just such a 
fountain-pen-pencil is 
shown herewith. ‘The 
ink cavity extends to 


tered helter-skelter all 
over the place, why 
not hang them on the 
wall? 
‘holder ean be made 
by a plain wooden rack 
wed to the wall of 
one'sden. Itis fixed at 
‘asuitabledistancefrom 
the floor so that even 
the shortest person ean 
reach it. ‘The top of 
the racic tilts forward 
and is vide enough to 
provide plenty of room 
for the magazines. One 
‘can. thus move them 
‘easily without taking 
them out of the rack. 


There is one cap and 
it is placed over the 
pen end. Of course 
‘you must tuck it away 
lead end first to pre- 
vent the pen leaking. 


Popular Science Monthly 


When there Is a Drought 
in Germany 


WHEN it fale to rain in 
crmany, farmers get out 
strange, complicated watering de- 
views likethe coe shown above 
and sprinkle the ground, In this 
picture the men are shown wind- 
Ing up cables attached to the 
prinklers, thereby drawing them 
‘crow the fled 
‘A centrifugal pump. supplies 
water to the various sprinklers, 
Which ure attached to. one long 
teod-pipe, Practieally any nunv 
ber of sprinklers ean be used at 
fone time; thus a whole feld ean 
be watered In n very short time 


Pumping Your Tires with 
Your Foot 


‘OW comes an inventor with 
‘8 foot-pump to make pump- 
ing enny. Tt is far leas painful to 
work a foot up and down than to 
distort the whole body in pump- 
ing an automobile or a bicycle 
tire. Charler G. Lillos, of Min- 
neapolis, invented this pump. 
‘The new air-pump is composed 
of two foot-treads and two, or 
four, cylinders. ‘The operator 
stands upon the treads, alternately 
lifting one foot, then the other. 
‘The work of inf 0 tire 
is accomplished with far leas 
strain than when using the o 
nary air-pump. 


Airplanes by Wholesale or Retail 


[F704 wish to buy an airplane, here's a chance to get 
‘one cheap, England has decided to sell more than 
ten thousand machines, many of them world-war veterans 
and all of them said to be in excellent condition. 

‘The airplanes for sale are stacked 
up as if they were so many brooms, 
fone against the other. Yet it was 
not so long ago that an airplane 
was a rare object, with a private 
hangar all its own. You were ex- 
ceedingly lucky if you chanced to 
see one. And now you ean buy 
them by the dozen! 

England is also selling airplane 
engines—thirty thousand of them 
—that have been salvaged from 
wrecked airplanes from time to 
time. 

‘An airplane is not a bad invest- 
ment 

If you take up passengers and 
charge them at the rate of a dollar 
minute, you will soon have your 
airplane paid for. All you need to do 
i rent a landing-field, hire a pilot, 
and get the proper permits. 


This Train Cuts Weeds 
as It Travels 


BETWEEN allroad ties ap. 
pears to be most fertile ground 
for weeds, It is too expensiv 
however, to have a gang of 
remove them by hand 

The Germans have recently 
Drought out « machine that ln at- 
tached to the front of & locoro- 
tive. It works on the same prin- 
ciple ax the lawn-mower, cutting 
tthe woods off very clone to the 
around 

‘We remove weeds from our rail- 
rou in this country by means of 
steam and fre. The foregoing 
Score & more practical method, 


For Conveniently Tilting 
Heavy Cans 


GURELY at various times you 
Sinus have tied to empty the 
contents of one can into ane 
nther,and failed. Ax you mopped 
up the apilled contenta you wished 
that some one would invent a 
tilter. And now somebody has 
‘Tho tlter is simply made, aa tho 
picture below shows, and relies on 
rounded corners for its power. 
Place the can in the semicireular 
holder that naturally inclines at 
fan angle, and tilt it from the rear, 
A alight touch of the finger will 
do the trick. 
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A Wrist-Pen for the 
Other Arm! 


BOUT the size of a 
wrist-watch, the inke 
container having this new 
pen attached by a tube is 
strapped to the wrist. 
‘When not in use the pen 
is“‘capped.” The flexibl 
tube is wound around t 
reservoir and the pen is 
fitted into a small holder 
a tho side of the inke 
‘To write a letter, you 
‘merely lift out the pen, re- 
he eap, and begin 

iting. ‘Thereisnohunt- 


ing everywhere for a pen 
that is “urgently: 
Dut that is, 


ted, 


‘This is a handy and con- 
‘venient article for the 
‘business man or woman. 


Making Liquefied Air 


RDINARY air turned to liguid is 

accomplished by pumping it through 
caustic potash to extract some moisture, 
Next it ia compreased to $000 pounds to 
the aquare inch, at which point it reaches 
fa heat of 220° Fahrenbelt. Then it ix 
Water-cooled to about. 62° and. foreed 
through & tank of eaustie potash and eal- 
sum chloride. 

Te in null Ip atmonphere form a. it 
pases, through iced. copper Qt 
‘when it renches the liguefier, a coldness of 
$20" below sero turns it to liquid and it ia 
then drawn off into airtight bottles for 
shipment to various places. 


Why They Burned the Richmond 


"THE ld wooden trigate Richmond had 
outlived her years of usefulness, $0 
the navy decided to get rid of her. She 
was sold for junk and then towed to East 
ort, Maine. She had been in service 
sixty-two years and had taken part in 
three wars. 

‘The junking company decided to 
burn her and then gather up the 
sseraps. Fires were prepared in var~ 
Yous parts of the ship and set 
the same ral 7 
burned fiercely for several hours, 
and the American flag in the stern 
rippled in the breeze. 

Just before the greedy flames reached 
it, Captain John F. Turner, the noted 
deep-sea diver, hauled it down and then 
jumped into the sea for safety. 

‘The Richmond served under Admiral 
Farragut and was the pride of the navy 
at that time, 

Now she is just = mass of twisted 
metal and burned oak timbers. Four 
other wooden war-ships—the Ménnesot 
Watash, Vermont, and the Franti 
hhave been burned recently at the same 
place. 


Purify Dirty Pipes 
with Steam 


DONT scrape 2 pe 
when you wish to 
clean it. Use the simple 
‘steaming device shown be- 
ow. Itconsists of a metal 
water-container that can 
be attached to the hole 
in the mouthpiece of the 
pipe-stem by ‘means of a 
short tube. 

‘When the container, 
filled with water, has been 
‘screwed into piace, you 
hold it 1 
water boils, steams, a 
purifying steam will 
remove the nicot 
hold. the pipe 
the bow! is upside down 
while the steaming proc- 
ess goes on, 


Laying Out the World 


BELOW is shown the largest relief map 
of the world in the world in the process 
‘of construction, Not only is the map 
true to form, but every mountain range 
and every valley is given ite proper size 
and height, 

When the relief work ia finished, air 
currents, water currents, and every 
ship lane will be drawn in, 


held in New York City a 
Tt is safe to say that this map will 
great demand as a reference by travelers 
of every description, but particularly by 
explorers, who make maps posable. 
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Salt Water, the Oil-Producers’ Bugbear 
When salt water spouts, your oil dividends stop 


HEN a new oil-field is opened 
and a “gusher” comes in that 
spouts thousands of barrels a 
day, the news is given considerable 
space in the papers. The reports of 
the opening of the new oil-fields in 
Oklahoma, Kansas, Texas, and Cali- 
fornia caused general rejoicing, and 
every patriotic American was elated 
when he learned that during the five 
years of the European war the oil 
production in the United States in- 
creased from 265,762,595 barrels in 
1914 to 955,917,716 barrels in 1918, 
‘and to nearly 37,000,000 in 1919. 
With increasing frequency in’ the 
past twelve months, the publications 
devoted to the interests of the petro- 
Jeum industry published items 
worded like this; “The — 
gusher, one of the greatest 


producers in the —— field, 
has developed 

‘has been shut in, 

appearance of alt water in 


several wells of the 
field. has caused "great con- 
sternation, It is feared that 
the entire district, is doomed 
as an oil-producer.” 

Oil experts readily under- 

ing of these 
but to the 
average reader they were mere 
ly news Items without partieu- 
lar significance, 

‘What has salt water to do with ofl- 
wells,and why do they have tobe closed 
when they salt water? 

‘To answer this question it fs neces- 
sary to explain the origin of oil de- 
posits. It is now conceded by an 
overwhelming majority of geologists 
that petroleum was formed, under the 
influesce of water, pressure, and time, 
by the disintegration or slow distilla- 
tion of the deposits of algae and mi- 
ute animal organieme, accumulated 
millions of years ago'in the shore 
waters of the sea. 


The Geological Formation 


‘The remains of these plants and 
animals, together with mineral mat~ 
ter in a finely divided state, formed 
layers which, in the course of later 
geological periods, were buried under 
other layers. By the gradual uplift.of 
the land mass the buried strata con 
taining the remains of plant and 
animal life were raised above the 
level of the sea. 

It is believed that under the great 
pressure of the superposed strata, the 
organic remains, in the presence of 
salt water and under exclusion of the 
air, were subjected to slow distilla- 


By Emest Welleck 


tion or decomposition, possibly ax 
sisted by certain microorganisms. 
‘The products of disintegration—oil, 
and gas, together with the absorbed 
sea water—were forced out of the 
shale and into adjoining strata of 
more or less consolidated sand, soft 
sandstone, or similar porous mate- 
rial, ‘There the water, oil, and gas 
separated according to their specific 
gravity. 

‘The salt water, being the heaviest, 
collected at the lowest level, above it 
the oil, and above that the gas. If 
the strata had always remained in a 
horizontal position, the formation of 
pools oF pockets of ofl and gas in com- 
mercially valuable quantity would 
have been impossible. Only where 
the strata were folded by cite pres- 
sure or locally raised in dome form by 
pressure from below, were the condi- 
tions favorable for the forming of oil 
or gas pools. 


= The cross-sectional part of the illus- 


tration that appears on page 59 shows 
a typical arrangement of the oil-bear- 
Ing and gas-bearing strata in an ol. 

‘When an oil-well is drilled until it 
reaches the oil-bearing sand, the oil 
will be forced up through the pipe by 


the pressure of the gas and the hydro- 
static pressure of the water. It will 
form a gusher and will continue to 
flow with diminishing force until the 
supply of oil is exhausted or until it 
is drowned out by the encroaching 
salt water. 

‘As the oil recedes under diminish- 
ing pressure, the level of the brine 
rises until it reaches the intake of 
the well. The invasion by the salt 
water is hastened by. the pressure 
to which-the brine is subjected by the 
gas accumulation in the adjoining 
fold. 

‘The coming in of the brine invari- 
ably means the end of a well’s pro- 
ductivity. Sometimes if the well is 

closed for a while, an inerease 
in the gas pressure may cause 
the water to recede for a 
short time, thus prolonging 
the life of the well, “but 
with a greatly diminished 
yield. 


How Long Will the Oil Last? 


Is the danger of complete 
exhaustion of our mineral-oil 
supply really 30 serious as 
represented? Optimists may 
refuse to believe in the prop! 
ecies of the scientists that 
the known underground sup- 
ply of petroloum in the United 
States will be exhausted in less than 
twenty. years. 

Pessimists may eagerly point to 
the enormous and steadily growing 
demand for oil and the various 
products derived from it, the in. 
creasing difficulty of finding new 
sources of oil which would enable 
tus to keep pace with consumption, 
and may argue that, long before 
the lapse of twenty years, we should 
depend for our oil supply on the 
wells in other parts of the world, 

‘The United States Geological Survey 
estimates the quantity of our under- 
ground oil reserve at seventy barrels 
to each person, assuming a total pop- 
ulation of 108,000,000 for the United 
States. 

In 1919 the consumption of oil 
in the United States was about 3.6 
barrels for each person. According to 
these figures, the reserve would be- 
come exhausted in less than twen., 
years, even if we assume that during 
that period there would be neither an 
inerease in the population nor in the 
rate of consumption. 

Reports from various large oil- 
fields in the United States and Mexico 
indieate that many of the older wells 
have either gone to salt water or have 
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developed a lack of pressure which 
makes it necessary to pump the oil. 
The production in the Pennsylvania 
oilfields, which reached its climax in 
1891, has steadily decreased since 
‘then. In the southwestern oil-felds, 
which are comparatively new, the 
decrease has also been marked. In 
the Kansas oil-fields the produetion in 
1918 was more than 43,000,000 bar- 
els, Since then it has dropped to 
about 80,000,000 barrels. The Okla- 
homa field, ‘which produced nearly 
118,000,000" barrels in 1915, produced 
‘only 84,000,000 barrels in’1919. In 
the north Texas field many of the 
wells have given out, but owing to the 
increased activity of the more promis- 
ing the production has materi- 
ally increased in the past two years. 
Ominous reports come from the 
rich oil-fields in the Tampico-Tuxpam 
section of Mexico. The famous Po- 


trero del Llano No. 4, which was com- 
pleted in December, 1910, and at 
‘than 100,000 


developed a flow of salt 
water in December, 1918, and had to 
be closed. The pressure in several 
other large wells in the same section 
became reduced to such an extent 


that the original flow of from 10,000 
to 50,000 barrels a day, dropped to 
400 or 500 barrels a day. Potrero 
No. 4 was one of the largest oil-wells 
in the world and produced a total of 
more than 100,000,000 barrels before 
it was invaded by salt water. Its life 
as a gusher has been unusually long. 


Havoc Wrought by Salt Water 


In other Mexican fields similar in- 
vasions by salt water have been re- 
ported during the past year, and it is 
feared that the end of their produc- 
tivity is near. Short periods of rest 
may restore the oil flow for a brief 
period, but the gushing days of these 
wells are over. 

‘According to the figures computed 
by the United States Geological Sur- 
vey, the United States uses twice as 
much petroleum as all the rest of the 
world, although its potential supplies 
are only one-seventh of the world’s 
total. The other countries of the 
world consume about 200,000,000 bar- 
rels of oil a year, If there is no mate- 
rial inerease in consumption, the 
supply of these countries wili last 
probably twenty-five years. In the 


United States, however, more than 
400,000,000 barrels of oil are con- 
sumed yearly, and the supply is esti- 
mated tthisrate of consumption tolast 
only from eighteen to twenty years. 

The commercial production of pe- 
troleum began in 1859 and during the 
years from 1859 to 1919 the United 
States produced nearly 5,000,000,000 
barrels, or about 69 per cent of the 
total production of the world. Dur- 
ing the year 1919 the American oil- 
wells produced about 256,000,000 
barrels, while the consumption was 
880,000,000 barrels. ‘The difference of 
24,000,000 barrels was taken from the 
above-ground reserve, estimated at a 
trifle more than 100,000,000 barrel 
George Otis Smith, ‘director of the 
United States Geological Survey, stated 
in an address before a recent meeting 
of the Institute of Mining and Metal- 
lurgical Engineers that to meet the 
demands of the shipping programme 
alone for fuel ofl would require an in- 
crease in production of erude ofl of 
nearly 200,000,000 barrels. He 
strongly advocated the reserve of 
domestic oil supplies for future Amer- 
ican development, meanwhile exploit- 
ing foreign field 
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What Can You 
Do with an 
Electric Fan? 


In answer to this 
question, readers of 
the Popular Science 
Monthly sent hundreds 
of suggestions. The 
prize-winning answers, 
and some others, are 
illustrated here 
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Fans Can Do 
More than 
Keep You Cool 


We thank every one 
who took part in this 
contest, and announce 
that a new prize con- 
test, “The Step-Saving 
House,” begins in this 
issue. Read the rules 
set forth on page 102 


S. Keiser, of Philadelphia, had a Third Prive. H. M. Beach, of Fort 
‘devel Plain, New 


% 
ie Nov ier welwce $,e 

inthe relrigerating motor. —— 

the fam ope the sheowtat ghdn cool Sngng together by an ceiating fan 
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Did You Ever Stop to Think How It Was Made? 


Tennis-rackets are practically manufactured by 
hand and require a high grade of care and skill 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Paper from Cotton Stalks 


HERE is now a pulp-mill in 
Greenwood, Mississippi, that turns 
one hundred and fifty tons of cotton 
stalk into fifty tons of valuable paper 
pulp every day. A careful study of the 
cotton plant has led to the discovery 
that a certain thin tubular fiber in the 
plant will make excellent cellulose for 
durable papers, It is strong” and 
If a quarter of the annual supply of 
the cotton stalks of the South were put 
to this use each year, there would be 
no need of a paper shortage in this 
country, 


Twine Grows on Trees 


E have always been told that 
everything in the world has its 
use, and we are seeing new evidence of 
it every day. ‘The bark of eucalyptus 
trees, for instance, can be used for 
making twine, rope, and bagging. 
‘The bark is first’ passed through a 
softening machine which loosens the 
fibers. Next it is put through carding 
and spinning machines. The resulting 
twine is strong, durable, and does not 
cost much to manufacture. The 
supply of bark is practically unlimited 
and can be easily gathered and sent to 
the factory. 


Saving the Sardine 


F you are a lover of sardines, you 

will be glad to know that the pros- 
pects for a drop in price are good. 

‘You see, porpoises like sardines just 
‘as much as you do, and their chances 
of getting them are better than yours, 
In fact, the fishermen on the coast of 
Brittany have appealed to the French 
Ministry of Marine about the great 
numbers of sardine-eating porpoises 
and have asked to have them bombed 
by seaplane. 

If the ministry agrees, seaplanes 
‘carrying bombs will be stationed at all 
large fishing-ports. With your rivals 
blown up, the number of sardines will 
increase, and the price of them should 
subsequently drop. 


Animals that Damage Crops 


'HILE the cats are doing their 

best to kill off rats and mice, 
five hundred experienced hunters are 
campaigning against the larger preda- 
tory-animals. “It has been estimated 
that over haif'a billion dollars’ worth 
of property in this country is destroyed 
each year by these animals. 


The hunters poisoned the ground 
‘squirrels on fourteen million acres, last 
year. In one Idaho county forty 
thousand rabbits were killed. Prac- 
tically all the prairiedogs on two 
million acres were also destroyed. 


The Cost of Fractured Legs 


TATISHA'S well known elbow is 

certainly no more famous than 
Miss Florence D. Rooney's fractured 
leg. Miss Rooney was hurt in an auto- 
mobile accident and as soon as she was 
able to walk again, she hobbled to 
court and sued the owner of the auto- 
mobile for forty thousand dollars. 
She won her suit and now has the 
honor of possessing the most valuable 
eg in womandom. Moral: Don't run 
‘an automobile unless you have at 
least forty thousand dollars in the 
bank. 


All Aboard the Air, Limited! 


“JPROM New York to Boston, Air 

Line Express, 230 miles in 200 
minutes, fare $150,” is the information 
siven when the prospective passenger 
foes to secure passage for the trip. 
Passenger travel by air has arrived in 
earnest. One can make not only a 
swift trip, but a safe one. 

‘The best train time for the trip 
would be about six hours; the saving 
in time is therefore nearly one half. 

People spend time and money to 
reach the summit of a lofty mountain 
just to obtain the superb view it 
affords. At the ordinary altitude of 
its highway, the splendor of the sunlit 
landscape or the majesty of near-by 
cloudland, as seen from the moving 
airline express, is the same as one 
would obtain from a mountain. 

‘A company has already started 
service, not only from New York to 
Boston, but from New York to Atlan- 
tie City and other points within a 
radius of several hundred miles of the 
metropolis. 


Now Comes the Square Tree 


HE Cambridgeshire _ Forestry 

‘Association School of Forestry is 
*Jnelined to stake its reputation that 
this can be done,” the “this” meaning 
the growing of square trees. The idea 
seems to have been originated by Mr. 
Alfred J. Winslip, who has studied the 
method practised by gardeners in 
slitting the bark of fruit-trees to make 
wood. When the bark is bruised with- 
out being removed or even slit, a 
growth of a somewhat different kind 
takes place. But whatever the method 


os 


used may be, the wood is of greatly 
superior quality to that of the parent 
tree. According to the Cambridgeshire 
association, there will be “no more 
slabs, no wavy planks, no more horrid 
sums to convert frustra of cones into 
cubic feet," when trees are grown 
square. “If we can control this ex- 
cessive wood production,” the report 
of the Cambridgeshire association 
concludes, “there is no reason why we 
cannot make trees grow square to pro- 
duce wood of better quality and in 
greater quantity.” 


Why Some Sand Sings 


EARLY the whole eastern side of 
Lake Michigan from Gary to 
‘Mackinac is fringed by singing sands, 
‘Walk on the sand or thrust a stick into 
it when it is dry, and it “sings 
Dozens of explanations have been 
advanced to explain why the sands 
sing. The most plausible is that 
recently advanced by Mr. W. D. 
Richardson, He noted in the first 
place that’ the sands did not sing 
beyond the line reached by drift. 
wood. 

‘There must be some relation between 
the periodical wetting of the sands and 
the sounds that they emit. Mr. 
Richardson came to the conclusion 
that the lake water deposits a thin film 
salt upon the grains of sand. When 
the grains are rubbed together the film 
creates considerable friction. ‘The 
effect is similar to that of rosin on a 
violin bow. 

Back of the driftwood line the 
wind rubs off the film as dunes are 
formed, and the rain completes the 
removal. That is why the inland 
‘sands are not “musical.” 


‘Uses for Waste Iron 


'E were told to be thrifty during 

the ‘but only those eom- 
panies that could not obtain raw 
material paid much attention to the 
‘suggestion. 

What thrift means is driven home 
by the way in which the railways are 
reclaiming and utilizing serap metal. 
A large reclamation plant, established 
by Rock Island lines at Silvis, Ilinois, 
‘ought to be studied by the owners of 
large metal-working plants. Bolts and 
nut locks reclaimed during one month 
amounted to $599 at a total cost of 
$89. In the same time 27,065 pounds 
of nuts were reclaimed by sorting and 
retapping at a net saving of $72. 
About 17,043 pounds of lag screws 
were reclaimed by re-threading until 


they were as good as new; the saving 
amounted to $133. 

Cast-iron spokes are welded on 
Griving wheels; worn spots on fire- 
box castings are built up by means of 
the acetylene torch; flange-worn steel- 
tired wheels are mated and paired 
before turning; oil is pressed from 
waste, one barrel of waste netting 
about twenty gallons of oil; waste is 
also burned and babbitt metal re- 
claimed. 


Corncob Efficiency 


HE lowly corn-cob, industrially 

used only in the making of pipes 
for smokers, is about to be promoted 
‘to new industrial uses as the result of 
‘some remarkable experiments made by 
the Bureau of Chemistry of the United 
States Department of Agriculture. 

Out of corn-cobs furfural is obtained, 
a comparatively rare produet which is 
sold in very small quantities for seien- 
tifie purposes, at about seventeen dol 
lars a pound. ‘The process developed 
by the Bureau of Chemistry yields 
furfural from corncobs at perhaps 
fifteen or twenty cents a pound. Out 
of it can be made a great many kinds 
of dyes, several paints and lnequers, 
hard rosins similar to those used in 
making pipe-stems and like articles, 
and a useful insecticide. 

‘A plant handling about one hun- 
dred tons of cobs « day ean recover 
about a ton and a half of furfural a 
day as a by-product. Moreover, two 
grades of adhesive are recovered {rom 
the cobs, one of which ix a substitute 
for silicate of soda in the manufacture 
of fiber containers and wall-boards, and 
the other of which can be used as a 
binder for briquetting coal-dust. The 
United States produces about twenty 
million tons of cobs a year. Who 
knows but some day it may pay to 
‘grow corn just for the cobs? 


Buying Rosin by Color 


OSIN is rated primarily according 
to its color. But what are the 
standards of color? ‘To assist rosin 
duyers the Bureau of Chemistry of 
the United States Department of 
Agriculture has designed sets of stand- 
ard glass for all types of rosin. “Small 
blocks of rosin are compared with the 
lass type blocks in the end of what is 
called a comparison box—a structure 
‘about twenty-four inches long, open at 
both ends, and equipped to hold two 
cubes at one end. You simply look 
through this box toward the light. 
‘When a sample has the exaet color of 
the type block, or is darker than the 
next higher type block, the grade is 
that of the lower or darker type block. 
‘The Bureau of Chemistry lends these 
glass type blocks to disputants in a 
controversy. 


Electrifying Seeds forGrowth 


OES electricity make seeds sprout 

faster? It is commonly sup- 
posed that electrification has a miracu- 
lous effect on germination. A well 
known British firm of seedsmen deter 
mined to carry out some experiments 
with seeds electrified by the Wolfryn 
Process in order to discover for itself 
whether or not there is any efficaey in 
electrification. 

‘The Wolfryn treatment consists in 
immersing the seeds in a solution of 
common salt and water or calcium 
chloride and water to which an 
electrieal current is then applied. 
The seeds, after having been 
dried at a temperature of one hundred 
degrees Fahrenheit, are ready for 
sowing. 

Seeds treated by this process; seeds 
unelectrified but soaked for four 
hours in a solution of salted water and 
afterward dried at 2 temperature of 
‘one hundred degrees Fahrenheit; seeds 
uneleetrified but soaked for four hours 
in a solution of sulphate of ammonia 
and water and subsequently dried at a 
temperature of one hundred degrees 

‘ahrenheit; and finally seeds untreated 
in any way, were tested on a farm, side 
by side. 

And no positive evidence was ob- 
tained that electrified seed is any 
better than ordinary seed. 


Catching Fl with Salt 


‘OW to catch the elusive flea and 

destroy him is a problem that 
has been solved by the Bureau of 
Entomology of the United States De- 
partment of Agriculture, The remedy 
is salt. 

Clean the basement, shed, or other 
breeding-place, burn the rubbish, and 
then sprinkle the floor or ground with 
common salt (enough to cover the 
ground), and then wet the salt with 
water. 

Tt is sometimes necessary to repeat 
the operation two or three times at 
about three-day intervals. 


Heating Water with Starlight 


ROFESSOR J. B. Stebbins, the 

distinguished “American astron- 
‘omer, was the first to make accurate 
measurements with modern instru- 
ments of the heat received by the 
earth from stars, so distant that we 
see them not with the light that they 
radiate to-day, but with that which 
left them centuries ago. His methods 
have been improved upon by Dr. W. 
W. Coblentz, another American. 

Dr. Coblentz’ instruments are ex- 
traordinarily sensitive. They measure 
the heat of a candle in the focus of the 
great Mt. Wilson reflector at a distance 
of one hundred kilometers (sixty-two 
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and one tenth miles). In his exper 
iments Dr. Coblentz found that the 
Pole Star radiates just about enough 
heat to raise the temperature of a 
gram of water one degree Centigrade 
in a million years Dr. Coblentz con- 
cludes that ‘the total radiation that 
falls upon the earth from all the stars 
might perform the same work in one 
hundred to two hundred years. 


Salmon Need Protection 


COMMERCIAL smon-fehing In 
the rivers of British Columbia, i 
carried on entirely with drift-nets, 
Hair seals attack the enmeshed salmon 
and either devour them or mutilate 
them to such an extent that they are 
‘of no commercial value. The Cana- 
dian government is now looking for 
some invention which will meet the 
situation, 

It has tried to kill the seals by dyna- 
mite as they gather on a long sand spit 
at low water, also to impale them with 
large hooks attached to what are 
known ax “sturgeon crosstines"”—all, 
without avail. 

Hair seals abound practically on all 
portions of the Canadian coust. ‘They 
are a nuisance not only on the Ameri- 
can continent, but in Europe as well. 
No satisfactory method of combating 
them has been found. They are not 
in very large numbers in one place 
and they cannot be hunted success. 
fully. 

Who is the inventor that will solve 
the problem? 


Scrap Iron in Cake: 


N every machine-shop and foundry 

waste metal accumulates in the 
form of chips, shavings, and fragments 
of various sizes. In’ some plants, 
waste is sold to the scrap dealer and 
in the others it is melted up again for 
further use 

This melting, however, is attended 
with some difficulties. " Unless the 
metal waste is compressed by powerful 
machines into briquets, the losses in 
the furnace are too great. On the 
other hand, briquetting is too ex- 
pensive. 

Now comes a Frenchman with a 
process for doing away with briquet- 
ting entirely—-that is with the ex- 
pensive briquetting machinery. He 
mixes the shavings with cement and 
with a diluted solution of ammonium 
chloride just as he would mortar or 
conerete. Then he tamps the mix. 
ture into a wooden mold and lets it 
ary. 

Thus he obtains cakes that will stand 
considerable rough handling on the 
way to the furnace. The cement, of 
course, runs off in the form of slag dur- 
ing the process of smelting. 
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Let’s Gather Some Weeds for Dinner 


Mushroome—they grow wild, and if you look for 
them yout surely nd then. But be coef not 
to pick polsonous ones by ti a 

chances! Bnd out exactly how to recognise ed 
‘mushrooms before you eat tiem. Heed this war 


fions taste like apin- 


weeds are the best ach, but are cheaper 


‘A metal with a wick on 


top 


fing around the edge, will keep you cool ia the hottest 


’Twas a Hot Night in Summer 


N air-cooler has been invented by Mr. 
Robert Richardson, of Los Angeles. 
According to the patent papers it is used 
‘on a “sleeping enclosure or space wh ch is 
rmed, and adapted to 

fn ‘simple Tanguage, a 


bedroom. 

‘The ceiling of the bedroom is made of 
metal and drops at the edges. On top of the 
ceiling there is a large wick that terminates 
{in troughs running around the ceiling’s 
edge, ‘These troughs are kept full of water. 
‘The wick absorbs the water, and evapora- 
tion cools the metal ceiling. 

Should you find yourself without a bed- 
room on a hot summer night, you might 
sleep in comfort on the fire-escape or 


Pressing Out Liquids 
with a Pump 


ERE'S a new type of rotary 

pump that expels liquids by a 
curious “iqueogeeing” device. A disk 
Joonely mounted eccentrically on a 
‘shaft rolls around the inside of the 
pump-casing, the eccentric acting ax a 
bearing. One of the openings, the 
uction valve, permits the liquid to 
flow in, and the other opening permits 
liquid to be expelled by the rotat- 
ing disk. For a pump whowe speed is 
fone thousand revolutions 2 minute, 
there are sixty complete tums a minute 
ppast the valves, the disk rotating around 
its own center at a speed proportional to 
the difference in diameter between the 
ceasing and the diameter of the disk, or 
rotor. 

‘The squeegee action of the rotating disle 
rives the liquid around in front of the 
rotor, and, as the suction valve is closed 
at the time, the liquid is forced around and 
expelled through the delivery port. A 
sliding metal bar, always in contact with 
the rim of the rotating disk, separates the 
two valves. 

‘The pump is designed to work “tandem” 
with another set of valves and another 
rotating disk whose eccentricity is con- 
trary to that of the first rotor. ‘This pro- 


roof by using another form of this versatile 
patent. 

Tt is a small sleeping compartment— 
just about as long and wide as you are— 
having a spring, a mattress, and a canopied 
top, open at both ends. The same water- 
troughs and wick keep you cool. 


into a reduction gear for mec 


Purposes. 

‘The casing within which the rotor 
whirls contains a ring having teeth 
to engage a loosely, eccentrically 
‘mounted pinion which rolls around 
inside it. i 


pinion and the ring. The invention is 
Temarkably simple and efficient. 

‘The modern mechanical engineer is 
ever striving to produce results from 
the simplest forms of mechanism, and 
in this curious pump he seems to have 
succeeded. The rapidly whirling disk 
tends to hurl the liquid which enters 
through the first valve around to the 
point where it is literally “squeezed” 
ut of the second valve. There is 
little friction to work against the for- 
ward movement. 
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When a Larva Does Not 
Become a Moth 


ODLING moths are the bolsheviki 

of the orchard; they annually. 
destroy millions of dollars’ worth of 
fruit and trees. Recently, however, 
fone of the expert entomologists of the 
United States Department of Ai 
culture invented a trap. 

‘The trap coaxes the bugs in and 
then will not let them escape. It lures 
the minute larvae within ite portals, 
where they spin cocoons and finally: 
change into moths. In the moth fo 
they are too large to pass out through 
the holes by which they entered. 

‘Strips of burlap six inches wide are 
folded into three thicknesses. The 
loose bark from the trunk and lower 
branches of the tree is removed and a 
strip of this burlap ix folded once 
around the trunk. It is. held in 
place by large tacks, which are 40 
driven that the edge’ projects about 
fone fourth of an inch beyond the 
burlap. The burlap is then covered 
with black wire acreen, twelve meshes 
to the inch. The screening ie cut into 
strips six inches wide and the edges of 
each strip are folded twice, allowing 
‘one fourth of an inch to each fold, = 

‘The strip of screen must be long 
enough for an overlap of four inches 
when placed around the tree trunk, 
‘The sereen is tacked in place over the 


projecting tacks used to fasten the 
burlap prevent the wire from touching 
the cloth. To make the trap doubly 
tight, a thin coating of hot piteh tar 
{s applied along its edges. After the 
larvae have filled up on fruit, they 
‘seck shelter wherein to. spin’ their 


cocoons, They erawl down the trunk 
until they reach the trap. Aslarvan 
they easily enter through ‘the meshes 
in the screening and spin their co- 
‘cons under the burlap band. ‘The 
‘emerged moths are unable to escape 
‘owing to their increased size, and soon 
die or are destroyed by other insects. 


September, 1980 


A Motor-Truck that Scoops 
Up Earth 


MOTOR-TRUCK equipped with « 
shovel is a convenient combination 
when roads rust be built, oF when the top 
toll is to be raised. Here isu lange tract of 
land that must. be graded. ‘The woual 
method is to use a toad-scraper to remove 
{the soll, which is then loaded in wagons. 
‘The power-shovel, patented by Mr. E. 
L. Beaty, does similar work in a diferent 


manner, 

‘The truck shoves along with its great 
open shovel and scoops up the top soil, 
‘The driver of the truck then touches the 
lever, which shifts the driving mechanism 
‘of the truck to operate hydraulic pumps, 
‘which in turn drivea large hydraulie piston, 
raising the loaded shovel so that its eon 
tents are discharged into the body of the 
truck, A by-pass arrangement enables 
the driver to reverse his power and, assisted 
by gravity, bring back the empty shovel 
to ita normal position, ready to repeat 
the performance of removing the soll 

Its not always convenient to secure the 
servicer of a steam-shovel and the neces 
‘sary crew to operate it. In some instances 
it would be far more 
feonvenient to en- 


autho truck and 

power shovel ‘Scoop the 
‘oads must often furface soll” with 
be, bul in ‘ut-f- ie ower, sowd 
u ce, 90 ver 

feo movers oat to. pull a lever 


‘Turning the key releases a catch and 
the boalike ‘coverhouse emerges 


A Little House Protects the Manhole 


“The manhole house with its door 
‘open and its iron ladder in position 


“THE openings of the shafts that give access to sewers, to the 
‘shut-off valves of water-mains, or to the conduits in which 
telephone or telegraph wires are housed, are protected by heavy 
fron manbole-covers laid flush with the road level, and strony, 
enough to bear the weight of the heaviest trucks and other 
vehicles. 

‘When there is work to be done in the shaft, the cover must be 
lifted. This usually requires the combined efforts of several 
men. To prevent accidents, guard-ralls must be placed around. 
the opening, and in rainy weather the men working in the 
shalt must be protected by a small tent erected above the 
opening. 

"The manhole-cover shown in the accompanying pictures, and 
‘which has been introduced in several cities in Germany, not only 
ives more adequate protection, but can be operated by one 
person. The manhole-cover forms the roof of a rectangular box 
that telescopes into the opening of the shaft. It is counter- 

balanced and can easily be raised or pushed down 
by one man after the catch that holds {t in position 
hhas been released by tursing key. A hinged door 
provides access to the shaft-box, which is also 
equipped with an iron Indder, 


Purifying Metal by Means of Air 


LASS-BLOWING ia an ancient 
art, but the application of aire 
preasure to molten metal is quite a 
recent feat of the experimental foun- 
dry. In this case the compressed air 
fs not used to produce fantastic or 
artistic shapes, but rather to force the 
re fluid mass of metal smoothly into 
special mold. prepared to receive it. 
‘Alleys of copper intended for ex- 
coedit gly particular and exacting use 
must be cast free from dross and 
other impurities, 

It is necessary to obtain for the 
‘molds the liquid metal occupying the 
bottom of the erucible. How to get 
ft without getting the dross on top 
hhas been a problem, 

‘Now there is a clever arrangement 
by which compressed air can be used 
to force the pure metal in the bottom 
of the crucible up through a pipe 
Into the mold. 

‘The crucible is put into an airtight 


copper-alloy is to be east. Compressed 
air enters the side of the compartment 
containing the open crucible, a pros- 
sure gage indicating the pressure. 

‘The air presses upon the surface 
of the metal in the crucible, forcing 
it down and thus forcing’ upward 
through the tube into the mold th 
rest metal in the bottom of the 
crucible. 

‘The usual method of pouring the 
‘molten metal from the crucible into 
the mold makes it practically impos- 
sible to avoid a ‘small amount of 
the objectionable impurities getting 
through. But when the pressure is 
brought upon the upper surface of 
the metal, through which a hollow 
tube has ‘been extended, the pure 
metal at the base of the crucible is 
forced upward through the tube. 

What shape the metal is to be 
molded is decided by the hollow mold 
connected with this tube. Ax the 


compartment, through the top of 
which can be inserted the tube leading Compressed air 


to the mold in which the ingot of the metal, forcing’ the purest 
a 


compressed air operates with gentle 
‘upon the surface of but persistent force, the liquid at the 
‘portion into the mold hottom finally reaches the mold. 
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If the Cost of Ice Continues to Rise 
Electric refrigeration may become profitable 


‘a dream of inventors for years. 

Can we use electricity for refrig- 
eration? Will it ever be done? These 
are the questions that interest us, 
while our mind’s eye sees visions of 
truly electric age when icemen and their 
carts, and the overflowing drip-pans 
of household iceboxes, will be no more. 

‘The electric refrigerator of the 
future will look much like that of the 
present, but its ice compartment will 
‘be used for food. Within its walls 
there will be embedded an ingenious 
network of wires carrying the electric 
current which will continuously ab- 
tract the heat, 

Tt ean be done, and we shall see why, 
later; but will it ever be done? Put, 
the question differently. As early as 
1889 a patent was issued to Mark W. 
Dewey which is based on some of the 
most interesting but less widely known 
Jaws of electricity. Why has no one 
ever built and sold electric refrigera~ 
tors? Because they would be expen- 
sive, perhaps ten or twenty times as 
expensive as an ordinary ice-cooled 
box, and because it would cost a good 
deal for the electric current that would 
be required to operate them. 


The Unequal Competition with Ice 


As long as ice was cheap, say thirty 
or forty cents a hundred pounds, no 
manufacturer could hope to make 
money by offering for sale a refriger- 
ator that would cost perhaps a thou- 
sand dollars instead of a hundred, and 
would burn up fifty or sixty cents’ 
worth of electricity to get the same 
cooling effect as a hundred pounds of 
ice would produce. But let ice sell for 
eighty cents or a dol- 
lara hundred, and the 
possibility of business 7 
may) attract some 
manufacturer. 

Eléctric  refrigera- 
tion can never com- 
pete in the quantity 
production of ice with 
‘areal northern winter, 
or with the more re- 
liable method of the 
large ice-plants that 
use ammonia or aul- 
phur dioxide or other 
poisonous gases. It 
is only for household 
use that electric re- 
frigeration can ever 


| ey refrigeration has been 


By John Stuart 


Inventions of electric refrigerators 
have all depended upon a knowledge 
of the laws of heat and of electricity. 
Heat itself is merely energy—what the 
scientist defines as “the ability to do 


work.” When we 
Snow take heat energy away 
from one place we 

must put it some- 

where else. That is 

what the large am: 

monia ice-plants do; 

wnyor they take heat from 
the water that is to be 

frozen, and give it up 

to the air around the 


makes it hotter, just 
as the air in a bicycle 


pump gets hotter 
when it is compressed. 
The compressor and 


bbe economically pos-  Pumb* cp A. 4 coq —tthe gas are cooled by 
sible. the other fe is rejected running water in a 


When an electric current is caused 
to flow in the right direction, across 
junction of bismith and antimony, 
heat’ will be absorbed and. the 
junction will become cool. "By ar 
Tanging a number of these junctions, 
Sleetrie refrigeration is obtained 


jacket around the compressor. This 
cooling water takes up the heat, and 
later is allowed to give it to the air by 
partial evaporation. In the mean- 
time the compressed ammonia is piped 
to a chamber where it can expand 
rapidly, and, in consequence cools. 
‘The cooled gas takes heat from its 
surroundings, and is then returned to 
the compressor. 


Ammonia or Electricity 


‘The method of electrical refrigera- 
tion is so similar to this familiar 
mechanical process that it may be 
described in almost the same terms. 
Let us therefore redescribe the am- 
monia process in such a way as to 
bring out what is essential to under- 
standing the electrical process, A fluid 
is piped around a conductor. At one 
point there is a compressor, which 
‘means that the gas passes from a point 
of low pressure on one side of the 
pump to a point of high pressure on the 
other side. When it does so, it gives 
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up heat to its surroundings—this is 
the heat that must be removed by the 
cooling water. Later, in its path 
along the conducting pipes itis allowed 
to expand, passing from a point of 
high pressure to one of lower pressure. 
It is at this point that the fluid takes 
up heat from its surroundings—that 
is, cools whatever is to be refrigerated. 

Electricity behaves like a fluid, 
although as a matter of fact it is really 
very minute particles, the electrons 
that modern science has discovered. 
It may be pumped around a conduct- 
ing wire by a battery or dynamo, just 
as fluids are pumped through pipes. 
‘A battery or dynamo is merely an 
electrical pump on one side of which 
tthe electrical pressure is lower than on 
the other side. 


The First Electric Pump 


The first electric pump was made by 
Volta in 1800. He put together two 
different kinds of metal, connecting 
them with a bit of cloth damp with 
acid, and so made the first electric 
\ieary. ‘Twenty-one years later an- 

kkind of electric pump was dis- 


ot! 
covered. A man of the name of 
Seebeck fastened two dissimilar metals 


into a ring and heated one of the 
junctions. He found that a current of 
lectricity was caused to flow around 
the conducting path formed by the 
two metals. ‘The junetion of two dis 
similar metals acts as an electric pump 
‘when it absorbs heat from its surround- 
inge. It remained for Peltier in 1834 
to discover the reverse of this phe- 
nomenon. If a current of electricity is, 
passed through the junction of two 
unlike metals in the form of a cross, 
the junction will be heated or cooled, 
depending upon the direction of the 


electric current when it is turned on. 

Connect a strip of nickel to one of 
fron go as to form a ring. Heat one 
junction, and a current will flow 
around the circuit. At the heated 


1 the walls of this refiigerator are hun- 
fircls of atenate stripe of bismuth and 
fctimonys When the current flows, the 
Gutsde fonctions of these erp 

iat which the tide once have abatrbed 


junction it will flow from nickel to 
iron. This junction acts like an elec- 
trie pump. “At the copler junction the 
current flows in the opposite way. 

Now put a battery into the circuit. 
At one junction the battery current 
‘will flow from nickel to iron, that is, in 
the same direction jas it would if 
heated this junction. ‘This junction 
must absorb: héat, for if it rises in 
temperature it will act like a pump, 
keeping the current going in the same 
direction as we started it. We should 
then have perpetual motion. 

At the other junction, where the 
battery current is in the opposite 
direction, heat is given off; that is, the 
Junetion rises in temperature, It then 


acts like a pump opposing the battery 
current. In any electrical circuit, as the 
‘student of direct-current motors knows, 
passing current through an electrical 
pump makes the pump act to oppose 
the flow of current, not to assist it, 

‘There is a neat experiment that may 
bbe performed to show this phenomenon 
of the absorption of heat at one june~ 
tion and its rejection at another. Make 
a circuit of bismuth and antimony. 
Place a little ice around one junetion 
and a little ice-cold water around the 
other. Pass a current through the 
cireuit in the proper direction, and the 
ice will melt while the water freezes. 

The effect, however, is very small. 
‘These thermo-electrie pumps develop 
only a fraction of a volt for each degree 
of temperature to which they are 
heated. It is exactly as if we tried to 
run an ammonia machine with a poor 
compressor, and with so small an 
enlargement of the pipe where ex- 
pansion occurred that the gas cools 
but slightly. 


Is Electric Refrigeration Practicable? 


It may well be, therefore, that we 
shall never see electric refrigeration. 
If we do, there will be formed a long 
circuit composed of alternate strips of 
biemuth and antimony for which the 
reatest. ‘This will be 


shown in the picture, 10 that when a 
current is sent through it, all the 
junctions on one side are cooied, while 
all those on the other side are heated. 
The side that gets cooled will be put 
into the refrigerating chamber, and the 
‘other side left in the open air. Flanges 
to increase the radiating surface will be 
needed on the outside, and perhaps 1 
running stream of cooling water aswell 


This Tank Now Under New Management 


TANS are wsualy acct 
‘with rides more sinister than 


for the top of the tank, thus 
creating ts space for passengers 


‘A battery of incandescent searchlights throwing their beams into the night sky at Saratoga Springs 


These Powerful i Use Incandescent Bulbs 


IRELESS fireworks,” the slogan 

for sane celebrations, have been 
made possible by a wonderful new 
incandescent searchlight. The beams 
of multicolored lights are projected 
through clouds of steam and the 
effect is as beautiful as that obtained 
with bursting rockets. 

W. d'Arcy Ryan, 
engineer at Schenectady, and his co- 
workers in the laboratory, discovered 
a way to create a powerful point o 
illumination suitable for projection 
in a searchlight. 

Many experiments were conducted 
before perfection was attained. Tung- 
sten wire of various diameters, wound 
into helical loops, was tried in long 
and short coils, and finally the tests 
showed that three types were superior. 

Ina 115-volt current, 1000- to 1500- 
watt lamps produce from one to two 


He Bit Off More than es He Could Swallow 


HAT one half the world does not 

know how the other half lives be- 
comes pertinent when we think of 
people in civilization and those in 
remote jungle countries. 

Some natives near the Congo set 
forth for adventure, and ran across a 
python that had just tried to swallow 
a pig. Once in a while a python’s 
dinner is too big for the diner, and 
something must be done. 

These native adventurers removed 
the obstructing pig from the monster's 
throat and appropriated it for them- 
selves. Later they ate the python! 


‘The bulb on the let i an ordin 
lum tungsten type; that on the 
a ganfilled tungsten type. Gascilled 
amnpe are used for flood ighting outdoors 


‘After the natives per- 
formed the ‘operation of 
removing the pig. they 


million eandlepower beams, But the 
most powerful of these lamps produces 
an illumination equal to twelve million 
candles. Imagine connecting the sim- 
ple apparatus of this searchlight with 
your house current and projecting 
from your window a beam of light 
that would enable one to read a 
newspaper a mile away! 

‘The convenience of this type of 


light is readily appreciated — by 
river boats and coast stations. 
Beautiful effects of illuminating 
buildings externally are also ob- 
tained. 


Spectacular color effects and beauti- 
ful ground and aerial displays have 


been worked out by Mr. Ryan for 
“fireless fireworks” that will furnish 
more variety and that will, in the 


end, be less expensive than the usual 
pyrotechnic display. 
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Soup and Fish in Paper Boxes 


This latest method of preserving food does 
not destroy the vitamines necessary to health 


By Latimer J. Wilson 


ITH twenty-seven varieties of 
clear soups, thirty-one cream 
soups, twenty fish products, 

twenty-five meat products, and twenty 

different kinds of vegetables pre- 
served to keep indefinitely, campers, 
explorers, and army men can be 
served rations convenient to carry 
and palatable to eat. A new process 
of food preservation, sponsored by Dr. 

William Edward Fitch, makes possible 

this extensive menu, 

Dr. Fiteh, who was a major in. the 
United States Medical Corps, has given 
much time to the study of foods and 
their preservation. He has written 
three volumes on the subject, and has 
riven considerable attention’ to those 
mysterious elements of natural foods 
called “vitamines. 

‘These curious food-particles are 
found abundantly in the outer parts 
of cereals. When we throw away the 
husks of the wheat grain and make 
flour only out of the white substance 
of the grain, we throw away a vital 
part of the life- and growth-giving 
powers of the food, 

When foods are heated or boiled to 
a high degree or for a long time, we 
Kill the vitamines. No one knows 
much about vitamines, ‘They are ap- 
parently crystalline substances with 
a rather high melting-point. If people 
eat food containing none of the vita- 


mines, they will be subject to such dis- 
beriberi, seurvy, and pellagra. 

Germs in fresh meat, fruit, and 
vegetables must be kept’ from multi- 
plying to such an extent that they 
make the food unfit for use. We say 
that food has “spoiled” when the 
bacteria that cause decay propagate 
with the ald of warmth and moisture. 
Contact with the air for a certain 
time produces conditions in which most 
of our foods spoil. 

‘Sun-drying was the earliest. known 
method of keeping meat and fruit from 
spoiling. “Jerked beet” (dried beef) 
was preserved in this manner. The 
process was too slow to be of commer- 
cial value. Hence it was not applicable 
to fruits and vegetables. 

‘Then there is “smoking,” applied to 
fish and meat, as well’ as. salting, 
pickling, freezing,and finally, the p: 
‘ess known as “sterilization.” This is a 
perfect method of getting rid of all 
germs. But we do not want to kill 
them all. Some of the germs, and 
all the vitamines, are essential. Heat- 
ing to a high degree of temperature 
destroys the bacteria and also the 
vitamines. ‘The process of canning 
Judes the air successfully, but the 
heating destroys to a certain extent 
the vitamines. 

Dr. Fiteh’s method consists in first 
cutting the fresh food in certain ways. 


Food preserved by a new process, which 
retains the health-giving  vitamines, is 
prepared by adding water and heating 


Next the food is cooked. ‘Then comes 
the patented part of the process, which 
consists in a series of dryings at very 
definite temperatures. ‘Thus the 
putrefactive germs are destroyed, but: 
the temperature has not been sufli- 
ciently high to harm the vitamines, 
‘The finished product ean be left in 
contact with the air and no bad re- 
sults follow, if care is taken to keep 
flies and worms from the exposed food. 
Done up in small paper boxes, the 
preserved soup, broth, vegetable, meat, 
or fish can easily be carried ‘about 
from place to place. All that is neces 
sary is to portion out the required 
amount for a meal, mix it with water, 
and boil it for a brief interval. ‘The 
original flavor is not destroyed. 


How It Will Look When It’s Built 


Carefully made models offer an excellent 
medium between architect and client 


By H. Vandervoort Walsh 


HE Architectural School of Co- 
lumbia University is using a new 
method in teaching young archi- 
teets how to design their buildings so 
that they will bear a rigid inspection. 
‘The old way of learning to 
design in architecture was to make 
elaborate plans and elevations, and 
paint these in such a manner that 
‘even the designer could deceive himself 
into thinking he had a beautiful piece 
of architecture. Not-so any more! 
He has to design hil building on all 
sides, and make a model of the house 
and ‘its surrounding gardens and 
landscape. He cannot deceive himself 
or others by pretty paintings, for his 
miniature of the design 
created, and it looks 
exactly as the building would appear 
if actually built, And the big grown- 
up boys like to make these models just 
‘ax much as they used to when they 
were kiddies in the nursery, playing 
with cut-out houses and blocks 
Students must use a great deal of 
ingenuity in making these models. 
Grass as green as the best in the spring 
is made from sawdust soaked in green 
dress-dye. Marvelous green shrubs 
are made out of rubber sponges dipped 
into green paint. Tall Lombardy 
poplar trees are excellently repre 
sented by fine sponges stained green 
and supported on the ends of wooden 
skewers. Little pools of water around 


the fountains seem very lifelike when 
they are made of looking-glasses on 
which are painted green pond-lily 
pads and white lily blossoms. 

But the houses are the most fasei- 
nating of all. They are made of card- 
board and of almost anything else, 
down toa toothpick for small columns. 
Before they begin work on the models, 
the students must submit sketches of 
the proposed buildings and layout. 
When these have been judged and the 
best selected, the students are divided 
into squads. Some, perhaps, will 
make the model little bungalows in a 
group; others will make a model for 
the great hotel; while still others will 
model the garden and surrounding 
landscape. ‘The different parts are 
finally assembled. 

Most of the houses are constructed 
from heavy cardboard. The various 
elevations are drawn and painted upon 
it, and then the parts are cut out by 
using cast-off safety-razor blades, 
which carve the material with ease. 
Many of the small projecting mold- 
ings are painted directly on the card- 
board, and give all the appearance of 
real moldings. Larger projections are 
cut out of additional pieces and glued 
‘on. Roofs must be developed and 
glued together to secure the right 
piteh. Making the various parts join 
correctly is often very complicated. 

Since the cardboard of which these 
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He is not a toymaker, but a 
student of architecture anit is now 
faught in Columbia University 


models are made 
board, with heavy water-color paper 
mounted on both sides, the corners 
are easily made by filing the back 
or inside angle of the cardboard 
with ar rat-tail file, reducing the 
material at this point and permitting 
the bending of the board without 
splitting it, Circular parts are cut 
from cardboard by a pair of dividers, 
one of the points of which has been 
filed down to a chisel edge. 

‘There are many odd tricks that ean 
be resorted to in making these models, 
and it brings out all the ingenuity of 
the students, Director Boring of the 
school believes that all the architec- 
tural schools in the country will come 
to this method of teaching architecture 
in which the man is trained to see his 
building in three dimensions. 

Of course most of the designing must 
be done on paper, but the two-dimen. 
sional training of paper architecture 
can be supplemented by introducing 
this system of study. Models provide 
a good medium for the architect to 
Present ideas to his clients. 


is illustration 


September, 1920 


This Flying-Field is the Deck of a Ship 


rit 
| 


HM. 8. Eagle, of the British navy, is amammoth aie- tons. During the war it was in service, under the 
craft-carriers ‘The flat upper deck’ was built for ait. name of the Almirante Cochrane. Note the dis: 
planes “taking off and landing. placement of ‘the bridges and amokestack from the 

‘The displacement of the veel is more than 30,000 fenter ta the extreme edge of the starboard nde 


a feet ishelpless without aircraft. Blt a great deal of space is required to accommodate 
‘more than a ‘battleship can afford. 


‘more. 60, is one of the latest acquisitions of Great Britain's navy 


cy 


One of the Newest 
icyele Models 


XIE wide sweeping 
Tyrnales bars the 


standing support at- 
tached to the rear 
wheel, and the deep 
frame’ illustrate how 
the bicycle is entch- 
ing, up to the motor- 


trle acarhligh, served 
from a dry-cell battery 
oeated ina case at- 
tached to the eross-bar. 
Tn the case is also a 
separate compartment 
for tools. 

wiht nonakd 
tires and a lug 
carrier thls ‘bleyeie it 
ready for the long, 
Jong trail. 


What Eighty-Nine Years Ha: 


EIGHTY-NINE years ago the tiny 
train pictured below was the very 
latest thing. Yet to-day the entire train, 
with its baggage and passenger coaches, is 
no longer than a modern locomotive. 

‘The train, known as the De Witt 
Clinton, was one of the first of its kind. 
On ite trial trip coal was burned, but 
troubles developed that led to thie reduc- 
tion of the size of the smokestack and the 
relocation of the end of the exhaust-pipe. 
‘The troubles continued, and yellow pine 
‘was substituted for coal. The train ran 


A Landworthy Little Boat 


IGH rents do not bother Vernon 
Newport, of Cleveland, and his 
wile and two children. 

‘Newport, for fifteen years a cow- 
puncher in Wyoming and later a 
hhunter and trapper in Nevada, ar 
rived in Cleveland at a time when 
the houseahortage was acute, and 
he and his family lived in a tent. 

Winter drove them out of that, 
but the father heard of a boat, fro- 
zen in the river ice, being offered 
for six hundred dollars. He pur 
chased it and put it in shape. 

‘The engine-room of the boat 
serves as the kitchen; the other cab- 


Done to 


better, but sparks flew out of the «moke- 
stack and showered on the passengers, 

In spite of these difficulties, the De Witt 
Clinton managed to attain a speed of 
thirty miles an hour. It was rebuilt 
feveral times before It reached ity final 

The engine is twelve feet ten inches 

its height to the top of the steam 


is nearly eleven feet long, and the coaches 
are fourteen feet long. 
‘The train stands on exhibition in the 


Popular Science Monthly 


Guns that Shoot 
Colored Fire 


TEN one of these 

pistols is. dis- 
charged, a stream of 
colored ‘ire shoots out 
ff the barrel for a dis- 
tance of about fifty 
feet, 

Some pistols are 
loaded with Roman- 
candle fire-balls, and 
‘shoot a stream’ from 
fone hundred and fifty 
to two hundred feet, 

‘Obviously there is 
long range of visibility 
to these shots of col- 
ored fire, and almost no 
Timit to the code of 
signals that may be 
employed. They are 
‘used for signaling be- 
‘tween airplanes in mid- 
air and the earth 


Railroads 


Grand Central station, New York. And 
the tiny tracks it stands on are replicas 
‘of the ones on which it originally traveled, 
known ae strap-rails. 

‘At the eame time that the De Witt 
Clinton was being developed in America, 
imilar steam locomotives were construct- 
ed in England. ‘They were not as speed 
as the De Witt Clinton, but they es 
ried much heavier loads, One Engl 
engine, for instance, carried a trainload 
‘weighing ninety-two tone at the rate of 
five miles an hour! 


u 


Turning Field Desks 
into Trunks 


[SNUMERADLE newly made field 

desks never got to an army camp 
before the armistice was declared. And 
they are still waiting around for some 
one to use them. Now the govern- 
‘ant has decided to sell twenty-seven 
thousand of them. 

When the partitions are taken out, 
nese desks become strong. trunks 
‘They are covered with vuleanized 
hard rubber that is given two coats of 
water-proof varnish, and are carefully 
made throughout, ' The trunks should 
Int a lifetime. 

‘Thay are made in two sizes: the large 
fone is thirty-one inches long, twenty-six 
inches wide, and fourteen and a half 
inches deep; it weighs sixty-three pounds. 
‘The smaller one is nineteen and a half 
inches long, sixteen and a half inches 
wide, and nine inches deep; it weighs 
twenty-five pounds. 


A Detector of Dictaphone Errors 


“TAKING companion on the dicta- 
phone operator, Miss Alma Zain, of 
Kansas City, Missourl, has invented 
‘The dictaphone’s measuring-board is 
notched, and the operator places the stops 
to correspond with the corrections on the 
‘chart, which indicate where the error be- 
tring; not the correction. When the dic- 
taphone pointer comes in contact with 
these stops, a bell attached to the pointer 
rings; the operator knows the omitted part 
‘has been reached. She stops typing, He- 
tens to the deleted portion, and begins 
at the proper place. "In this way, 
time, energy, and paper 


Grow Your Own Varnish 


AVE you ever seen the varnish-nut? 


If not, look at the picture above. 
Seven nuts ray be seen in the hands of the 
young lady who is sitting down. Of 
course, this isn't the kind of varnish we 
buy in tin cans; nevertheless it is an ex- 
cellent substitute, and has been used in 
China for many years. 

‘The trees on which these seven nuts 
grew were imported from China to Santa 
Ana, California, twelve years ago. They 
are tall, graceful evergreens, and have been 

‘used solely as ornaments. ‘The nuts, 

filled with the sticky varnish, have 

been allowed to fall and rot. 

‘China and Japan are not so waste- 
ful. They coat their furniture, pic- 
tures, and faney woodwork with this 
inexpensive fluid. One picture, more 
than four hundred years old, is sup- 
posed to have been preserved through- 
‘out the years hy constant applica- 
tion of this nut varnish. 

‘The varnish-trees in California 
spread over ten acres. They bear a 
great number of nuts each year, and 
a large quantity of varnish could be 
collected from them. It seems strange 
that this has not yet been done. 
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“Smeltery Not Guilty,” Says 
the Airplane 


FOR zee inhabitants of Salt Lake City, 
Utah, have accepted the theory that 
 smeltery, located about seven miles 
‘away, has been the source of a disagreeable 
smoke that has hovered over the eity. ‘The 
people have thought that the smoke from 
the smelting plant was heavier than coal 
smoke. 
‘To find out whether or not this was true, 
1 chemist who formerly werved in the 
craft division of the army took to the 
fir. With the aid of a vacuum bottle 
he collected a quantity of the smoky 
atmosphere immediately above the 
city. 

‘Tho subsequent chemical analysie 
disproved the accepted opinion that 
‘the coal smoke was less dense than 
fumes from the smeltery; no trace 
‘of an atmosphere beclouded by fumes, 
from the sulphur furnaces was present. 
‘Consequently Salt Lake City will have 
to blame something else. 


Renewing Typewriter Ribbons 


DON'T throw away your typewriter 
ribbon when it becomes pale from 
Joss of ink. ‘There is now a device that 


will “rejuvenate an old ribbon #0 
that you can continue to use it for a long 
time. 


‘You release the ribbon from its central 
holder—not from the wheels—and then 
run it through a pair of rollers, part of the 
device. A thin stream of ink ooxes out as 
the roliers turn and it thoroughly saturates 
the ribbon. 

‘The rejuvenator is fastened to the 
platen of the machine by means of a small 
spring. 


She Has Written Millions 


of Checks 
"To Alot Annie Blew of De 
Tyas Vieginis, beleagy toe 


f boing the speedi- 
f & graphetype 
‘machine in th She is an 
of the disbursin 
War Rink Insuran 


of the 


Tureau, w' recent atanced 
hundred contestants in spirited rival 
for tint p 
What ypet 
printe nu check 
fone has disbursed War 


Tiuroau checks 
mnllion Innurance-p 
thousand employees. 
Mies Below hie extab 
complating the numbering process on 
seventy-five checks an hour by’ the opera- 
flon of this machine, which 
‘eompoun 
Coordins 
ating 


ation. 


Tenting on the Accommodating Back of a Camel 


WING to the camel's as 

buck, Arabian wo 
desert in’ comfort. "A 
's bump and 


ommodating 
the 
strappe 


ame! to. guide him. , YOU. Hee 

Arabian women are not considered in 
. ‘They often ¢ 

d, and in time of w 

‘even lead regiments into battle 

The picture to the right shows the camel 
resting after a long journey. T 
passengers have emerged for air. Tt seems 
strange that an animal ha: thin lees 
fas the camel can carry heavy burdens 
across many hot miles of desert. 
4s peculiarly adapted for life in the desert. 
‘The soles of its feet are very callous and the 
heat of the sand does not bother” it. 
Camels eat thorny desert growths and 
carry water with them. 

An ordinary camel will travel twenty- 
five miles a day; the fleter breeds are capa- 
ble of covering. fifty miles a day for five 
days without drinking, 


Cast Your Bed on the Waters 


VERY much tke a wash 


The surf 


The tubes are 


the waves and 


, Colorado, reg- 
the above 

are provided; thus the treo 

are pared such sexselem 


the Register 


White River Nw 


impler 


Spare the Trees and Sign 


FRE a tourint 
© me oh the 
nearest tree every tine I 
stops anywhere, Ho 

world to know that 2 
‘ivtingulahed vialtor 


‘The Swatter that Kills and 
‘Swallows Them 


‘ONSTANTTLY we are told to swat that 
fly. Here's something new to swat it 

with—a swatter that stuns and 

then swallows the fly, 

"The handle of this wwatter is 
hollow, and the screen at the 
top is’ made in two sections, 
with a small space between. 
‘The conter is cut out of one of 
the sections. This ie the sec- 
ton that faces front when you 
wat. 

‘Thus the fly insimply stunned. 
It drops between the two sec 
tions and lands in the handle, 
the corpse and evidence being 
‘hus completely hidden. 

When you have obtained a 
handleful’ of flies, you dump 
them out and begin again. 


A Giant among Pots with a 
House of Its Own 


HOEVER heard of a pot large 

enough to have a special house 
‘built for it? ‘The inhabitants of Bunslay, 
Germany, have. 

‘A potter named Gottlie Joppe labored 
for months over the molding of the pot 
displayed in the picture below. It 
twelve feet high and six feet in circumfer- 
cence. It tips the scaleat twelve hundred 
pounds. Quite a hefty pot! 


Swatting by Means of a 
Vacuum Cleaner 


BBX the end of the summer your fty- 
swatter is usually worn out and the 
joy of Killing flies has tarned to monotony. 
‘The ies have become stupid and they 
don't put up a fight; they simply stand 
‘til and let you swat them, 

‘Then is the time for you to get out your 

vacuum eleaner. Run it along the walls 

and doors, as shown in’ the illus 
tration, and the fies will be swal- 
lowed alive. 

Vacuum cleaners, as their name 
implies, were originally meant. for 
cleaning. But they have since been 
put to many other uses—drying, for 
Instance. ‘The force of the draft will 
ceause the molecules of liquid "to 
evaporate more rapidly than usual; 
in other words, a wet article can be 
more quickly dried, 


‘This Battle Cruiser Is Mother to the Mine-Sweepers 


GEAPLANES have their mother ships, 
‘and now minesweeper have them 
too—that is, German minesweepers. 

Tn the picture below you see the Wittle- 
‘bach, an old battle cruiser that has but re- 
cently been converted into such a mother 


twelve small 


mine-aweepers on her decks. There are 
also on deck huge cranes for picking up 
the minesweepers and lowering them to 
ater. 

the sweepers return at the end of 
1a day's work, the eranes reach down and 
piek them out of the water with hardly an 
effort. 


In the picture of the Witlelsback shown 
herewith you can see four of the sweep: 
fers in their places on deck, Two more 
fare still in the water, ready to be lifted 
up to the ship's decks, as a eat lifts her 
kittens and carries them one by one to the 
corner that is their home, taking them out 
of harm's way’, 
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Housekeeping Made Easy 


ar es | 


f 
The blades whip the 
ade without’ diluting it ‘ " cream in thirty seconds 
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Do It with Tools and Machines 


A now fighting fixture ean be 
tumed and clamped in whatever 
Girection desired by. the ma 
chinist. An. iavaluable addi 
tion to the factory's equipment 


to 800" Fahrenheit 


This draft-gage is used ic ‘This wrench acts as a ratchet as well, and 


lure the draft in chimneys, ovens, kilns, ete. can be used on any size and shape nut 


Varintios inthe 


ees 


‘The toadmeter tells if a truck ts over. 
leaded. The rear wheels are jacked up 
fand the gagereading tells the load 


An economtest sewerpipe: An 184n. pipe 
uns into. the ‘overfow “manhole 
thence an 6-fn. pipe carries away the! sewage 


‘The tractor Je reversed untit 
‘he small trailer wheels guide 
the tractor hook into 


Aninged paie of wheels sings 
lunderneath the trailer frame, 
aking. it easily transport 
able “without the tractor 
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Truck Trailers Made Instantly Detachable 


FFICIENCY in the use of trailers 

behind motor-trucks is sometimes 
offset if it: takes too long to couple and 
tuncouple the trailers from the towing 
trucks or tractors. With the ordinary 
type of wagon fifth wheel to connect 
the forward end of the semitrailer to 
the tractor, the upper half of the 
fifth wheel’ must be placed exactly 
above the lower half before the king- 
pin connecting the two can be inserted 
to hold the two halves together. 

Both of these disadvantages of the 
ordinary type of semitrailer are over- 
cpme in avnew type, made by the 
Lapeer Company, Lapeer, Michigan, 
fn which the trailer is instantly de- 
tachable from the tractor without the 
use of jacks. It is portable when de- 
tached and has brakes to assist those 
‘on the tractor and prevent serious 
side sway. 

‘The advantage of being detachable 
without the use of jacks is obtained by 
fitting a pair of wheels on a hinged 
support underneath the trailer frame. 
When it is desired to detach the 
trailer, these wheels are swung down- 
ward into contact with the ground so 
that the trailer and its load may be 
moved to another point if desired. 
‘The hinged framework carrying the 
small front wheels has a rod attached 
to it which automatically sets the 
brakes on the rear trailer wheels s0 
that the trailer cannot move of its 
own accord and cannot be pulled un- 
Jess a handle underneath the trailer 
at the rear is turned through an angle 
of 180 degrees. 

This lever is also connected with the 
mechanism which holds the trailer to 


the tractor, and the trailer brakes must 
be set before the two can be moved 
apart. 

‘As shown in the accompanying il- 
lustrations, this is accomplished by a 
Tongitudinal rod between the side- 
frame members of the trailer, which 
act as a wedge between the top of 
the hook on the tractor and a cast- 
ing carried on a crosswise shaft near 
the front of the trailer frame. 


For quick connection of the trailer. 


to the tractor, the forward end of the 
former is mounted on small wheels 
which run on two flare-ended tracks 
mounted on the tractor frame. Thus to 
make the connection, it is only neces- 
sary to back the tractor up until the 
‘small trailer wheels strike 

the outside vertical sides 
of the tracks, when the 
crosswise connecting bar 
on the trailer is auto- 
matically guided to the 
tractor hook without the 
necessity of a series of 
intricate maneuvers. 

To take up the strain 
in starting and stopping, 
the tractor hook is 
mounted on a casting 
carried on twohorizontal, 
longitudinal shafts fitted 
with coil-springs at the 
ends. 

‘The tractor hook is 
pivoted so that the trail- 
‘er may be turned at right 
angles to the tractor 
when turning corners or 
when backed up to a 
curb to unload. 


0 
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‘Showing the engine eyele. 1, beginning intake stroke; at 6 the 
pistons are approaching each other: the spark occurs at 9; the 
| Swhumust stroke begins at 12 and ends at 14,15, 16, eyele repeats 


Two Pistons in One Cylinder 


ETTER balance, less valve 
warping, and the ability to 
burn low-grade fuels are the out- 
standing characteristics of a new 
type of motor-truck and tractor- 
engine perfected by T. G, Jackson 
of Chicago. ‘The engine differs 
from the conventional type of 
four-eycle engine in that two 
pistons, one above the other, are 
‘employed in each cylinder. Both 
pistons are reciprocated by their 
‘own connecting rods and move 
toward and away from each other. 
The heads of the pistons are 
sunken in « hemispherical form so 
at the moment of explosion the 
shape of the combustion space is 
spherical. The pressure of the ex- 
plosion is exerted directly against 
the heads of the piston. One spark- 
plug is used in each cylinder and is 
provided with an extended shell. 

By this placing of the pistons, the 
intake and exhaust valves are located 
low down on the cylinder in a chamber 
of their own so that they are never in 
contact with the hot gases at the 
moment of ignition, 

In this new engine, all the driving 
force of the gases is applied through 


-the reciprocal parts to the crankshaft. 


Better balance is obtained by the 
upper piston pulling up while the lower 
piston pulls down, ‘The main bearings 
thus support only the weight of the 
crankshaft and flywheel and the power 
of each explosion is utilized to the full, 


upper 
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Here Is an Invisible Door- 
Hinge for Automobiles 


NE of the little things and yet 
one of the refinements that go to 
raake up a high-class automobile are 
theseemingly insignificant door-hinges. 
Mf you have driven an automobile, 
you know that hingesare an annoyance 
itthey work loose and cause a rattle 
the car is in motion. Then 
again, if they wear by rusting, they 
jeave an unsightly crack between the 
jamb of the door and the side of the 
body proper. 

These drawbacks are eliminated in 
‘the new hinge shown herewith; also 
the new type is invisible when the 
door is closed, and has 
no protruding parts to ve 
atch in the clothes of 
those entering or leaving 
the car. 

‘The hinge is made in- 
visible by a pocket in 
the hinge support. By 
an arrangement of hinge 
pivot and a 
curved hinge 
hook, the lat- 
ter folds up 
entirely inside 
the pocket. 


‘Truck manufacturers spare no ‘expense when testing pocumatic 


now being widely used for obtaining speed in long-distance hauls with heavy loads 


Taking an Eighteen-Foot Test Jump 


Y making a motor- 
truck jump eighteen 
feot through the air, it has 
been found that a’ pneu- 
matic truck tire is four 
times as resilient as a solid 
tire. Until a series of such 
jumping tests was made, 
no one knew what hap- 
pened when a loaded truck 
climbed a curb, dropped 
off an elevation, or bumped 
over a railroad track 
But thanks to the fast~ 
moving motion-picture 
machine with the pictures 


projected 16 instead of 160 times a 
second, tire deflection, frame weave, 
and spring action ean be measured, 

A thrilling experiment was that in 
which a two-ton truck, weighing 6400 
pounds and carrying load of 4400 
pounds (total weight of 10,800 pounds), 
was run under full headway on an 
asphalt pavement, and then made to 
mount a sharp incline eighteen inches 
high. When it hit the incline, {t was 
traveling twenty miles an hour and 
jumped eighteen feet clear through the 
air before it again struck the ground, 
The illustration shows it completing 
its jump. 


Learn How to Fight Automobile Fires 


ERHAPS few of us would be fool 

igh enough to throw water on a 
gasoline fire; yet we recently read of 
just such a case, and the result was 
that the water spread the flames to 
such an extent that the automobile 
noon was enveloped. 

Every well equipped automobile 
should be supplied with a fire-extin- 
auisher of the hand-pump variety. 

If you see flames coming from your 
‘automobile, the first thing to do is to 
stop—stop quickly, and get all of the 
occupants out of ‘the automobile as 


fast as possible, because there ix 
always the danger of an explosio 
Then seize the fire-extinguisher and 
try to ascertain the source of the 
flame, 0 as to direct the chemical on 
its base. 

‘You must keep the flame away from 
the gasoline. When the fuel eatches 
fire, itis time to watch out. Often it is 
dangerous even to lift the hood, be- 
cause in x0 doing you allow the flames 
to burst forth. 

If you have no extinguisher, take 
sand from the road and dash it on the 


flames, or smother the fire with the 
lap-robe. 

‘The best thing to do, however, ix to 
take ample precautions against fires, 
stich as a periodical inspection of the 
electrical wiring to see that none of the 
cables is touching any part of the 
power plant that is likely to get very 
hot. See to it, also, that your motor 
doe not overheat due to a luck of ofl 

Above all, if you do have w fire, act 
quickly. Always hold yourself’ in 
readiness for any emergency. 


‘A robe may be used to smother the flames 
fn"the absence of a fire-extinguither 


Big and Little 


Accessories that are 


With removable crosswise seats on a two-whecled 
trailer this convertible trick is used in. Ireland 
tov haul its human cargo to and. from work 


ite 
hist 


‘This is a Glter that abso 


joping to reduce mechanical 
troubles, an axle company’ pre 
pared an illustration. showing 


of the automobile engine 


In Europe people ride in 
ait-propelied tri-ears. The 
ier, protected by 


‘A. new automobile jack for 
freighting lite an automobile 
enough to be shunted over 

ther one, making two 
ters of astorobilesin one eae 


‘A.hand-pump that can be 
screwed easly into’ the 
top "of “the” oil-barrel 


‘only gear-shifting lever lock that 


The 
focks 
ton. 


‘and has a standard lock 
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Automobile Parts 


useful and economical 


‘This safety signal has a red. light 
which goes ‘on and off constant ly 


ll tappets in these rocker-arms 


prevent the upstroke 
of the Valve from making a noise as the valves function 


Eliminating Noise in Overhead Valves 


VERHEAD valves on automobile engines 

have recently become popular because of the 
greater engine-power obtainable when the valves 
are so placed. But, owing to the fact that tl 
valve-rods and rocker-arms are outside of the 
ylinder block, engines thus equipped have been 
ery noisy. 

‘One method of overcoming this noise is by using 
aan oil-cushion tappet consisting of a base that is 
alld down over the upper end of each valve-stem. 
‘The base supports two inverted disk vanadium 
steel sptings which form a full elliptic spring held 
in place by an oll retaining cap. In action, the 
lower spring rests on top of the valve-stem’ and 
the rocker-arm foot on the top spring. In setting 
the valves, the rocker-arm is adjusted so that the 
tappet springs produce a positive tension on the 
valve mechanism from the rocker-arm itself right 
down to the eam, 

Yet there is plenty of space between the two 
springs to allow for the usual expan- 
sion gap made necessary by the 
‘swelling of the parts when they 
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Tire Spreader Saves Repair Time 


FL YERY motorist hes many times taken a tire pune 
tured on the road into the nearest garage to have it 
repaired, only to fret and fume when the tire man first 
wrestled with the rim getting it off while lying on the 
floor and then wasted more time trying to spread the 
casing with his hands to find the spot where the puncture 
occurred. Then, if a patch had to F= put on the inside 
of the easing, more time was wasted ting to hold the 
casing apart, 

A new tool for repairing tires is shown in the accom- 
panying illustration. It consists of a stand upon 
which the tire is set at a height most convenient for the 
workman. 

‘The tire rests upon a set of four small rollers and is 
held by two hooked arms which grasp the casing on 
both sides. ‘These arms, which work in eonjunetion with 
tthe rollers, are operated by a pedal as the tire is moved 
around until the damaged portion is discovered. As the 
hooks are opened to move the tire, its weight is supported 
on the rollers. But when the hooks are closed to spread 
the casing, the rolle: 
drop below the surf 
of the stand into slots 
80 that the outside of 
the casing is not 
marred. 

In case the tire must 
be vuleanized instead 
of patched, an auxili- 
ary buffing-plate may 
be employed to hold 
the casing spread until 
the repair is com. 
pleted. ‘The buffing- 
plate conforms to the 
under side of the con- 
tour of the casing 
when it isspread. 
‘The casing ix 
thus spread at 
the desired spot 
without throw- 


sousewors ing undue strain 

wurtinonne on the fubric. 

‘No need to fuss and fume to find a puncture when ‘The apparatus is 
this tool wll easily open the casing for ingpection portable, 


A Dining-Table and Butler’s Pantry Combined 


have become heated after the en- 
‘tine has run for a short time. 

Without such a part as the 
oil tappet, it is necessary to leave 

space between the top end of the 
valve-stem and the rocker-arm to 
permit expansion due to heat, and 
this results in a loose valve action 
right down to the camshaft. It is 
this looseness which produces the 
constant tapping noises so disagree- 
able to the motorist and which also 
results in the excessive wear of the 
working parts. 

‘With the oil tappet, the retaining 
cap is filled with oil and when the 
motor is started, this ofl is drawn 
in between the two springs on the 
upstroke of the valve so that as the 
rocker-arm strikes the down blow, 
it hits on a cushion of oil which 
eis se eating vale oto alge 


HIS combined food-chest, butler's 

pantry, and dining-table’ may be 
strapped to the running-board or trunk- 
rack of an automobile. 

‘When open, the flaps are supported on 
wire braces, forming a table. Two addi- 
tional tableleaves are hooked on, sup- 
ported by folding wire brackets. Two 
trunk-straps hold legs and front and 
back braces against the chest when closed, 


while end handles facilitate lifting. 
One end compartment holds tableware 
and cooking 
utensils, while 
the other 
carries the 
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Metal Wheels Now Used on Motor-Trucks 


(TH the elimination of wood in 

many motor-truck bodies, etc., 
there is an inereasing teudency to 
liminate wood wheels and replace 
them with metal ones. 

Those who have adopted the metal 
whee! point out that one disadvantage 
of the wood wheel for heavy trucks is 
the ease with which it gets out of 
round, due to warpage or shrinkage of 
the spokes after being wet, or due to a 
continued flatting of the solid tires, 

Every one knows that when 
the flat part of the wheel comes in 
contact with the rail, there is a 
sudden shock and a succession of 
sharp blows when the car gets 
under way. This same action 
takes place in the motor-truck 
wheel with a flat in the tire and 
causes rapid tire wear, due to the 
softness of the rubber. 

Early types of steel or other 
metal wheels had their disad- 
vantages, too. All drawbacks 
seem to have been overcome, how- 
ever, in a new design of steel 


Two Men Do the Work of Twenty 


HE new combination excavating 
and loading machine shown in the 
accompanying illustrations does with 
two men the same work that would 
require twenty men by the old method. 
‘The apparatus in designed especially 
for excavating work, for the removal 
‘of materials from one location to an- 
other, and for general work where the 
flexibility of operation is not limited so 
closely as in the case of the steam- 
shovel. ‘The machine is mounted on 
wheels, so that when the excavating 
work is completed at any given point, it 
may be easily moved to tie next point. 

‘The apparatus collects 
dirt at one point and then 
dumps or loads it into a 
‘wagen, motor-truck, or 
railrond-ear. 

‘The first of the opera 
tions is performed by a 
kip oF bucket which is 
pulled to and from the base 
of the machine on x cable 
wound around a drum oper- 
ated by a gasoline engine 
mounted on the framework 
of the machine. 

‘As the full or loaded skip 
is quided by one man hold- 
ing a pair of handles to the 
base of the machine, the 
edge of the skip strikes the 
apron at the base of the 
machine and {s then lifted 
by means of a pair of piv 
‘oted arms to the top of an 
incline where it 1s turned so 
that it deposits its load in 
‘a waiting vehicle below 

Because the machine al- 


wheel invented by” 
George Walther, of 
Dayton, Ohio. ' The 
initial cost of this wheel 
is more than a wood 
wheel, but due to its 
other’ advantages and 


—— 


longer life, it costs less 
in the end. Tested by 

the Bureau of Stand- It is safe to state that these allsnetal wheels 
ards at Washington, ‘will replace the wooden ones on motor vehicles 


D. C., the wheel was 
found to be lighter than wood 
wheels for the heavy trucks and 
just as light as wood wheels for 
light trucks. ‘This is made pos- 
sible by the hollow construction 
of the rim and spokes. ‘The easy 
flaring curve of the spoke where 

joins the rim is the most important 
feature of construction. This 


i 


tends to prevent cracks in the 
spokes by distributing the road 
shocks over the entire wheel. 

‘The metal wheel also radiates 
heat more quickly than the wood 
wheel and is thus more desirable, 


A detail of the all-metal whee! 
with spokes instead of disks 


ways stays level on the 
ground and draws the dirt 
to it, its use eliminates 
the necessity for building 
trestles required with dig- 
ing devices which a 
placed in a hole. 

‘One man is needed 
the operating levers und 
fone at the point of dig- 
ging. As the operator at 
the machine places power 
on the digging line or 
cable, the other man manipulates the the material to be dug or removed. 
handles of the skip sous to fill it with The skip has a capacity of fifteen 

cubic feet of earth per 
trip. Ax soon as the skip 
i filled, the man releases 
his hold on the handles 
and permits the skip to 
be drawn to the machine. 
As the skip strikes the 
apron at the framework, it 
unlocks the catch of the 
pivoted arms, and these 
then carry it ‘up over the 
machine and onto a slant- 
ing chute located at the 
front, from whence the dirt 
is dumped into the truck. 
The skip is then pulled 
back to the point of digging 
by reversing the direction 
of pull on the eable und the 
cycle of digging is ready to 
be repeated. 

‘This combined excavator 
and loader fills the big gap 
between the expensive 
steam-shovel and the still 
more expensive gang of 
hand-shovelers. 


Mounted on wheels, the machine is easly 
moved from ane excavating job to another 


Popular Science Monthly 


Parlor Tricks Are Now in Vogue 


Here are some new ones to try out on your family 


Prick a little hole in each 
end of an exe 


‘will always 
Bottom as the exe is turned, 
level in’ cach is the same apparently self balancing 
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New Teeth for Old Saws 


Mend your own saws and economize 
By RC. Leibe 


LL manner of saws are used in 
FA almost all wood-working plants 
and shops, and many breaks hap- 
pen te them in the day's work. ‘There 
‘are many good serviceable saws cast 
aside from lack of knowledge of how 
to repair them when teeth are broken 
out, or have bad cracks and breaks. 

‘The writer, having spent some 
seventeen years in saw-fitting and 
machine-shop work, will explain a 
few of his methods ‘of repairing saws 
with the aid of drawings to make the 
work clear to those interested. 

The top sketch (Fig. 1) shows clearly 
just how this repair is made. We may 
consider the base or broken shank of 
saw at B, the foundation; which it 
is, The notch is filed as shown in 
shaded portion below. From some 
disused saw having teeth near the size 
desired, cut out a tooth far enough 
down to form the interlocking note 
shown at A and file sane to fit snugly 
and evenly the base notch below. 

Make all surfaces square, other- 
wise patch tooth will not have a firm 
setting. At C and D, and around the 
angle halfway to Cis where the strain 
comes when in use and it must fit 
perfectly. 

At E is shown the under side of 
patched tooth, and you will note that 
each comes square on to the other. 

Next, take a piece of silver solder, 
muse for braz- 
with a. solution 
borax mixed half 
and half into a thin paste, or some 
yood brazing liquid compound, and 


bend the thin solder strip, which is 
like thin paper, into a form to fit the 
angles of the lower notch, and press 
‘or hammer the tooth shown at A into 
its place sideways. Then see that 
the thin strip of solder is between the 
tooth and base at all parts to be joined, 
and press down the edges of solder 
protruding from the sides of saw, and 
you are ready to apply the red-hot 
irons to make the braze complete. 
‘Those who have not the regular braz~ 
ing-clamps for saws, may make the 
joint by securing two irons, say, 3 in. 
‘vide, 3 in. or 1 in, in thickness and 
about 18 in. long. Secure two hand- 


screw clamps (called belt clamps) and 
heat the ends of irons to a bright red 
(do not burn) far enough back to 
cover the entire patch, and apply 
‘quickly, one on each side of patch, and 
clamp the ends as tightly as possible 
over the patch. When these irons 
have become cool or will not boil a 
few drops of water thrown on them 
for the test, remove clamps and irons 
and apply a wet eloth for tempering. 

After dressing it with a file, you 
have a tooth as strong as the re- 
mainder and one which will last until 
the base wears up to a point where 
(if it be a solid-tooth saw) it is ground 
down in resharpening. 

‘The second drawing (Fig. 2) shows 
‘a section of a band-aw (narrow or 
wide) with four teeth broken from 
striking a nail in the wood, which is 
a common occurrence. These four 
‘broken teeth would make the saw 
useless as a cutter of smooth lumber, 
and the only remedy is to cut out the 
space containing them and braze the 
saw or fill in more teeth by some 
method. The writer has mended 
such saws satisfactorily by brazing in 


ra 


fone that will last for along tine 


two teeth in the center of gap as 
shown by the same method ax de- 
scribed with the circular-saw patehing, 
which reduces the large gap of teeth, 
and the saw cuts well until the stubs 
at F and J come up from grinding saw 
to form new teeth, which take the 
place of the patched teeth, which also 
take form. When only one tooth is 
gone, file down the of the back 
tooth to the rear and it cuts 
smoothly. This method applies to 
the two absent teeth as shown in 
sketch. ‘The patched teeth are shown 
in G and H at shaded parts. 

Many such saws are considered out 
of use for good. It is a simple repair 
to braze a cross-cut or meat-saw. 

At J (Fig. 3) is shown the break. 
Note curved and dotted lines which 
show how the edges of the en¢ 
trimmed with cold chisel after heating 
a trifle to remove the hard temper be- 
fore cutting and filing laps. How it 
appears when ready to braze is shown 
at K, and at L an enlarged view of the 
laps and their position when ready to 
braze. When the laps are filed as 


_shown, place silver solder cleaned with 


acid and borax between these Inps and 
apply hot iron tongs 1 in, square to 
the prepared joint and clamp up 
tightly as shown at Mf. Such Ips on 
a cross-cut saw should be about 5 
in, wide; meat-saws, 34 in. 

‘There are many methods for hold- 
ing eracks in different kinds of saws, 

"The next sketch (Fig. 4) shows a 
cireular saw badly cracked from over- 
heating, badly tensioned and ham- 
mered.” At N'is shown one method of 
stopping a fracture, which is drilling 
a large hole at end of crack or slightly 
beyond and filling this hole with a 
copper rivet tightly flattened. 

‘At is the best known method of 
stopping a crack. It is a deep im- 
pression cut into the saw with a half- 
‘moon punch from each side of saw and 
joining in the center. This catches 
the crack, no matter how it may turn, 
and does not stretch the tension in saw 

At P is another good method with 
three center punch holes. At Q you 
see how to patch a crack. Grind out 
a circle, and file a piece of steel to fit 
as shown at Rand braze. See S. 
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How to Make an Electric Fireless Cooker 


HE so-called fireless cooker, al- 
though fireless, necessitates some 

In almost all fireless cookers it 
is applied by first heating to a definite 
temperature one oF more iron units, 
which are placed above and below the 
receptacle containing the food. Often- 
times it is necessary to start cooking 
the food before placing it on the hot 
unit in the cooker. The principle of 
the fireless cooker, therefore, is its 
efficiency in conserving or retaining 
the heat first given to it. This, of 
course, must be accomplished by a 
non-conducting heat medium so that 
the heat eannot exeape to the outside 
air. 

In the ease of the vacuum bottle, 
there are two glass bottles separated by 
& vacuum, which is one of the very 
best non-conduetors of heat, there- 
fore a hot liquid retains its heat for 
some thirty-six or more hours. But to 
build a fireless cooker with a vacuum 


igures 1 and 2 show how the frame is set 
tipand the sheet aluminum fastened to 
its aides, "Figure 3 is the controt board 


around it is almost out of the question. 
‘Therefore non-conductive mediums, 
such as “hay, straw, wool, cotton, 


‘The advantages of the electric 
fireless cooker can readily be appre- 
ciated, as the units do not have to be 
removed to be heated; the food does 
not have to be previously cooked, and 
should the temperature drop because 
of the escape of heat, it ean be imme- 
diately restored without opening the 
cooker oF removing the food. 

‘The construction of the cooker is 
comparatively simple as the inside 
and outside framework is made of 
angle-iron. Figure 1 shows in de- 
tail the construction of the outside 
frame while Figure 2 shows the inside 
frame. 

Sheet galvanized iron is placed on 
the bottom and four sides of the out- 
side frame (Fig. 1) and securely fast- 
ened by drilling and tapping the 
framework. Round-head }; by 832 
in, steel machine serews were used 
and the sheet iron fastened to the 
outside of the framework. 

For the inside framework (Fig. 2), 
Af sheet urminum ean be secured it 
would be far superior to sheet gal- 
vanized iron, as the latter will rust 
very easily. "This should be riveted to 


By Theron P. Foote 


the inside and bottom of the inside 
frame. 

Flat-head machine serews placed in 
the bottom of the inside frame should 
extend through so as to fasten to the 
cross pieces located near the bottom 
of the outside frame, so that the top of 
the inside frame will be flush with the 
top of the outside frame. 

A square piece of }j-in. asbestos 
board cut to the dimensions of the top 
of the outside frame and having a 
square hole cut to dimensions of the 
top of the inside frame is well 
shellacked and dried or preferably 
baked in a moderate oven until a hard 
glossy surface is obtained so that the 
asbestos will not rub off. It is then 
fastened to the top of the two frames 
by using \% by 832 in, machine 
screws, Asbestos board is used rather 
than galvanized iron sheeting, as the 
nside framework when once heated 
should have as little opportunity as 
possible for the leakage of heat. Gal- 
vanized iron or any metal is a much 
faster conductor of heat than the 
asbestos board. 

Another piece of asbestos board of 
the same thickness, 18 in. long by 3 in. 
wide, and treated in a similar manner 
with shellac, should be used as a con- 
trol board (see Fig. 3), and mounted 
fon one side of the ‘oufside frame 
between the supporting bar for the 
crossbars and the base. The gal- 
vanized iron sheeting should be cut 
away from behind, as most of the 
wiring is done on’ the back of the 
board. 

‘A amall piece of slate 3 in. by 2 in. 
is securely fastened to the base angle 
iron of the inside frame nearest the 
side for mounting the control board 
and fitted with three terminals. ‘The 
aluminum or iron sheeting must also 
be cut away from the back of this 
board as the terminals must not touch 
any metal. 

‘The heating unit is composed of 
piece of soapstone 1114 in. by 12 in. by 
114 in, thick. It must be drilled ax 
shown in Fig. 4. Eighty-four feet of 
‘No. 20iron resistance wire is wound as 
a tight spring on a3-82-in. drill-tod and 
then. streteh- 
ed so that no 
two adjacent 
turns touch. 
‘The expanded 
spring is 
threaded 
through the 
holes in the 
soapstone 
Block as in 
Fig. 5, the 
ends being 
left straight. 


through a 
5-in. length 


When the current is turned off in this 
iceless cooker, the food continues 6 ecole 


of small glass tube so as to be well 
insulated up to the slate terminal 
block. A small piece of No. 18 bare 
copper wire is wound around 
strand of iron wire at its center point 
and runs to the middie terminal, 

‘Two pieces of 34-in. square iron bar, 
about 11 in. long, should be placed on 
the bottom of the inside framework 
before putting the soapstone unit in 
place. This will provide an insulating 
wall of air, retaining the greater 
amount of heat whien . ould otherwise 
have been lost in contact with the 
bottom of the container. 

Asbestos wool, purchased at almost 
any hardware store, is then packed 
between the containers. 

Small pieces of No. 10 asbestos- 
covered wire connect between the 
terminals on the slate and the three- 
heat switch mounted on the control 
board. This three-heat switch, when 
on “Low,” throws current through the 
entire 84 ft. of resistance wire; on 
Medium" through 42 ft. only; and 

through two parallel paths 


bent out of sheet iron, the corners 
welded together and built about 3 in. 
thickso.sto be filled with asbestos wool. 
‘Asa result of this construction the 
cooker is insulated from all sides, pre- 
venting radiation and insuring the 
efficient use of all the heat stored inside. 
‘The classes of food best adapted to 
the cooker are cereals, soups, meats, 
‘vegetables, dried fruits, steamed breads, 
and puddings. When different foods 
are cooked together, they must besuch 
‘as require the same amount of cooking, 
since the cooker ean not be opened to 
take the food out without allowing a 
large amount of heat to escape. It 
would not do to put foods which need 
about one and a half hours to cook, in 
a cooker with, say, a piece of meat 
that requires several hours’ cooking. 
‘This homemade cooker has just as 
many advantages as the manufactured 
kind, and housewives will welcome its 
‘use, especially on hot summer days. 
If the cooker is carefully handled, it 
will last « long time and give excellent 
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THE LIGHTS THAT DID NOT FAIL 


UR Army 


ad Navy asked for 
ind little 
ndinahurry, MAZDA 
Service knewhowthey shoul: be made. 
here were hugeand blindingseareh- 
tiny lamps toilluminate the 
compasses and instrument-hoards of 
airph 
dirigibles, built to float upd 
water, and weighin battery and 
one pound. ‘There were ship-lantern 
lights of special blue 
ating power and 
that no lurking U-boat should ¢ 
their There we red, white and 
blue lamps for daylight  signaliv 
‘There were lamps for gun sights, and 
very small ones, the size of wheat- 
ins, for the use of surgeons. The list 
\d be prolonged almost indefinitely 
‘The accumulated knowled 
jcalexpe PMAZDA 
of the chemists, physicists, metallur- 
gists and engineers in the Research 


ass, of high pen- 
ow visibility, so 


ries and two: score related 
notable fruit in this 
of lamps, 


Laboi 
factories, bore 
multitude 


For more than a decade MaZbA 
rvice has carried forward the art of 
electric lighting, of which the MAZDA 
lamp is the highest expression, From 
the compounding of the glass to the 
spinning of web-fine filaments from 
stubborn metal, MAZDA Service has 
led the way. ‘These reserves of knowl- 
edge and experience, backed by the 
splendid facilities of the Research 
Lab s, produced the speci 


tions for our war lumps. 


Many of them were lamps of eve 

day use, tried and proved fit foractive 
duty ; others were adaptations of exist- 
ing types, and many were entirely new. 


hievementsof MAZDA 
evelopment of electric 
t and higher 


Phe wartim: 
Service in the 
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A Folding Rowboat for Touring Automobilists 


FOLDING and collapsible row- 

boat for still-water use, built of 
short lumber and box boards, will be 
found a serviceable and nandy addi- 
tion to any camp or sportsman's 
equipment. It is built of straight 
pieces, thus requiring no bending or 
curved sawing, and ean be constructed 
by any one who can handle a hommer 
and saw and a yardstick. Mor-over, 
it takes only a few moments to put 
together or take apart. It can be 
carried on the rear seat of an automo- 
bile or ina wagon, and can be tueked 
away in a corner of the camp whe> 
not in use, Each section forms a water- 
tight unit in itself and renders the 
whole boat, when assembled, prac- 
tically unsinkable. 

Section A should be constructed 
first, as it is the most difficult of the 
three, ‘The stem piece is of oak 8 in. 
long. Connect this to a transom oF 
cross board at the rear by the two 
side boards, As will be seen, the ends 
of the transom must be cut to fit the 
angle at which the sides meet when 
npread out to its width, ‘The sides 
are 8 in, wide at the front and 12 in, 
wide at the rear where they meet the 
transom, which is also 12 in, wide and 
3 ft. long. The distance from the 
stem to the center of transom is 3 ft. 
Use galvanized screws for all end 
joints and white lead between them. 
‘Then nail on bottom boards, also 
painting between the joints, and saw 
off the ends flush with the sides. Be 
careful not to drive the bottom boards 
100 close togeth- 
cer, ws water will 
‘swell them too 
much and pos- 
sibly draw the 
nails, Tt is well 
to slightly bevel 
each board 80 
their under edges 
just touch, but 
so that about 
1-16-in. opening 
4s between them 
along their outer 
edges. Smooth 


down all rough 
portions with a 


iS 


sapee0Y mep ost 


By L. B. Robbins 


asindieated. Set the heads so asto face 
inside the hull, with washers under 
‘them. Then give all exposed woodwork 
two heavy coats of paint inside and out. 

Sections B and C are constructed 
in the same manner, but the design 
is even more simple, being in the 
shape of shallow open boxes, 4 {t. 
long by 3 ft. wide by 12 in. deep, 
inside measurement. 

‘The seat section must be left un- 
attached, so it merely rests upon the 
cleats and can be removed when being 
disassembled. 

Seat section C ean 
befixed. Place the 
oarlock blocks 12 
in. from the front 
transom C, bolt- 
ing them through 
the sides and 
raising them 
slightly above the 
top edges. Finish 
these and paint 


with @ somewhat larger fot. ‘This 
will force the joint together as the 
‘catch is pushed in place. 

‘The two catches with three bolt 
holes are bolted through the sides 
of section B, forward and close to 
the bottom. " Be sure to have the slot 
down and to draw up on the bolts so 
as to make watertight. Arrange the 
two catches with bolt hole #0 the 
will be pivoted to swing free on a bolt 
through the sides of section C at the 
front. 

Their method of engaging with a 

in the sec- 
tion adjoining. is 
clearly shown in 
the two detail 
illustrations. ‘The 
“pins” are bolts, 
fitting the slots in 
the catches, 
which are put 
through the sides 
of sections so the 
heads are inside. 


the same as sec- The pivoted catch 
tion A. When is secured to its 
dry, proceed to pin by setting 
—_— ey top a meved ow the x of down Se 
the front fhe ate ated while 
qtem al the front uecked A's very he wens, By nile, the 


C with the same 

edge of rear transom of section B by 
three heavy strap hinges. Asindicated, 
the hinge-pin is placed at the joint of 
the transoms, and the legs bent over 
and bolted vertically. This allows 
the two sections to be swung together 
like the halves of 
a book. Like- 
wise section A 
fs attached to B 
by boring three 
holes in the for- 
‘ward transom of 
B to. coincide 
with the bolts on 
A. These bolts 
are pushed 
through the 
holes and drawn 
up with wing- 
nuts with wash- 
ers underneath. 
Make sure that 


oXRLOCK BORD 


— 


eet Ly bes = 7 


i id ther toc? the bolts and 
Pepeper. SOR ROHS holes coincide 
‘Thenturnthis NSPAT ower sseertw so that the ends 
section over on |, cn STEM of the two tran- 
‘the bottom and tar soms do not off- 
proceed tolayon  {% acim set. 
SER re ‘The bottom of 
a AD TOGETHER these Clore 
fone cactly as oe ene 
the bottom Ail dimensions of the flding boat are reenforeed by 
boardawerelad. Sho umber and bax bonus being held with 
bolt near the es shown in de- 


stem for something to tie the anchor 
line to. 

Lastly, set four 4-in. bolts in the 
transom, 114 in. down from the top 
edge and at three equidistant points 


tail, Four catches are required; two 
with three bolt holes and two with 
one large pivot hole. Make of sheet 
steel 10 in. long by 2 in. wide and 
incline the slot slightly back, ending 


fixed eateh simply 
slips under the 
bolthead before the transom bolts are 
tightened up. 

‘With all bolts tightened up and 
catches in place the three sections 
make a rigid hull eapable of carrying 
two men in still water. 

To disassemble: Take off section A 
entirely by unhooking the eatches and 
taking off wing-nuts, then pulling off 
bodily. Place it inside section. B, first 
removing seat. By setting side C 
against the side of B the opposite angle 
will be 2 ft. 8 in., and will allow the 
section to nest inside its ft. width. 
‘Then release the eatches holding B to 
C and fold C over on to B. This en- 
closes the entire boat, 11 ft. long by 3 
ft. wide, in a space 4 ft by 2 ft. by 3 ft. 

Make transoms of fairly heavy hard 
wood to stand the strain due to being 
fastened together. If box boards en- 
ter into the construction, see that all 
nail and worm holes are plugged with 
soft-wood plugs before painting, With 
care in selecting, this boat can be 
entirely built of box lumber and the 
cost greatly reduced. 

The boat should be painted with 
three coats of good paint, and to avoid 
the difficulty of reaching’ the extreme 
parts of the bow and stern after the 
seats are on, paint these places as the 
‘work progresses, not forgetting to paint 
the bottom. A single cout of thick 
paint will suffice for this, The outside 
may be finished “bright” if desired, in 
which ease give it three or four coats 
of a good spar varnish. 

Alter the paint has thoroughly dried, 
‘try the boat out in a river or pond. 
Clk all leaks and yo over it carefully. 
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Whether your trucks do logging over corduroy 
roads, pull heavy loads through axle-deep mud 
or sand or operate on smooth highways, Kelly- 
Springfield Caterpillar tires will reduce their oper- 
ating expense and make them more efficient. 


Caterpillars are the only cushion type. tires 
made that are suitable for use on trucks of all 
weights and sizes. They save the engine and 
chassis from road shocks, decrease repair bills, 
Iengthen the life of the truck, give greater trac- 
tion and reduce gas and oil consumption. 


They give resiliency without danger of punc- 
ture or blowout, and their average mileage is 
double that of the ordinary truck tire, 

On many of the largest truck fleets in the 
country Kelly Caterpillars aré now practically 
exclusive equipment. 


Are they on your trucks ? 


Kelly-Springfield Tire Co. 


GENERAL SALES DEPARTMENT 
1710 Broadway, New York 
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t-growing, uncrowded busi- 
ness where you can make from $250 to $500 a 
month the first year? Do you want to be inde- 
pendent? Do you want to share the profits in 
the richest industry in all America? 

Of course, you do. Then investigate the tire 
repair business—and doitnow. The Jim Dandy 
Tire Repair Plant is making money for many 

Tt can do it for you.” 

Fortunes “have been made in all lines con- 
nected with the automobile indu: but none 
has ever offered greater opportunity than tire 
repairing with a Jim Dandy Plant offers you 
today. The tire repair men of America have a 
$200,000, 000 business ahead of them this year. 
‘Think of it! 

By January Ist, 1921, there will be 40,921,076 
tires in use in this country. Every one of these 
tires must be repaired some time. More tire 
repair shops are needed. Big, profitable busi- 

ing for them. Do you want it? 


Business is Going Begging 
This is your opportunity. The tire repair 
industry needs business men of ambition and 


ness is wai 


ability. ‘The field is uncrowded—the number of 
tires to be repaired is increasing at the rate of 
40% a year. 

As proprietor of your own tire repair establish- 
ment you will be dealing with the wealthiest 
and most prominent people in your community. 
These people will ask you for advice about tires, 
accessories, even automobiles—unlimited oppor- 
tunities for profit will be yours. 

And you will be in a business which is an 
solute necessity to the community. Tire repair 
trade comes again and again, You will have a 

ing bigger and bigger 


$250 to $500 a Month 

With your own Jim Dandy Tire Repair es- 
tablishment you can make your income $250 to 
$500 a month or more depending on your energy 
and initiative. Many tire repair men who have 
done a business of $250 the first month have increased 
to $500 the third month. What these men have done 
can do. ‘They started like you and learned the busin« 
Their success is not unusual. 

Get started in tire renairing with a Jim Dandy plant 
and get started now. There will never be a better time 
to start. 
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OnnlourOwn Business-/Be Independent 


HY depend on another man’s business 
to make a substantial income for you? 
Why not put your time and ability into 
your own tire repair business—then you will get 
all you earn, You can be independent just as 
well as the other men who own Jim Dandy Tire 
Repair Establishments. These men broke out 
of the rut, stopped working for somebody else— 
and started their own tire repair establishments. 


We Teach You FREE 


You can start a highly profitable business 
today with a few hundred dollars. One Jim 
Dandy Plant equips you—we teach you every- 
thing about tire repairing—how to start in busi- 
ness—how to get trade—what to charge—how 
to figure your cash profits. You can learn in 
‘one to three weeks—and be ready to make 
money. 

It makes no difference what your present 
business is. You can make a success of your 
‘own tire repair establishment. You don’t have 
to be a mechanic. Neither do you require a 
college education. Tire repairing is a business 
man’s business. If you have the energy and the 
will to do, we can teach you in a short time. 

We have had forty-one years successful busi- 
ness experience. Since 1879 we have been 
gathering the information and experience which 
help you make a quick start today. You under- 
stand, of course, that we give you our training 
and help without charge. 

‘The men who have made big money are the 
men who have had the foresight and the nerve 
to break away from the crowd and strike out 
for themselves when they saw a chance for inde- 

ndence, Don’t let a salaried position keep you 
rom your chance to own your own business, 
be your own master, pocket your own profits. 
Many a “job” has kept a man from a bigger 
opportunity as an executive in his own business. 


Your Opportunity 


Haven't you often felt that you could 
manage the business you are in now, if you had 
the training and opportunity? Haven't you 
suggestions and ideas which you know would 
make bigger profits possible? Give yourself a 
chance to use these ideas where they will pay 
you. 


= TEAR OUT HERE—MAIL TODAY - 


In your own tire repair business you will 
have a’chance to do the planning and give the 
instructions. Ina short time you can have more 
work than you can do alone. Then you will 
have assistants to do the actual work, while you 
give your time and thought to the active 
management. 

No previous training—no long apprenticeship 
—no large investment. You can get started im- 
mediately—open a shop—and in a short time 
you have more work than you can handle alone. 
Good tire repair men are badly needed. Your 
profits start the day you set up your Jim Dandy 
Plant. 

There is no city too large or town too small for you 
to do a profitable tire repair business. To every 11 per- 
sons in the United States there is an automobile with 
four tires to be repaired, No matter where you are— 
vrhat wbat_your ‘age or occupation—in one month from 

vou can be making money from your own tire 
Eexd siness if you start now, Let us prove it. 

‘A Jim Dandy Tire Repair Plant makes it easy for you 
to learn the business and to turn out the kind of work 
that brings customers back again and again. It is the 
only tire repair plant on the market which uses super- 
heated steam. Perfect work is assured even when you 
area beginner. You can make any kind of a repair— 
and you buy no unnecessary molds or parts. You do 
not pay for anything that will not bring returns 

‘The Jim Dandy has the largest capacity of any plant 
of its size on the market. It is fully guaranteed and 
backed by our long experience in the tire repale business 
We have established tire repair businesses for men of 
many ages and professions in towns of 200 population 
and up and have no record of a failure. We are ready 
to give you every assistance. 


Get The Facts By Return Mail 


Investigate. Send the coupon below or a letter or 
postcard. ‘This brings you full information—personal 
consideration and advice—and a big catalog. Tells all 
about the tire repair business. How you can make 
money—be independent. 

By return mail you can have all the facts before you. 

Itis up to you. 
Use the 


You might as well make $5000 a year. 
You know you want it. Then investigate. 
coupon below. 


Scheffer & Rossum Company 
Minnesota 


JIM DANDY 


‘TIRE REPAIR PLANT 


St. Paul 


FREE INFORMATION COUPON 


Schaller & Rossum Company, 
195 E. Tenth St., Saint Paul, Minnesot 


Gentlemen: Please send full information about how I‘can start in the tie business with small capital and make a good income. Also your 


irk book entitled, “Your Opportunity.” 


Addcese 


Is this a YALE key? 
No—it is not. 


IC it's YALE mado ie marked 
wh 
wwoatt YALE 


in w key doos not 


That shape 
flattery of 
Oi iy bee 


an props 
at in hont 


‘That in why this trade-mark i 
worth finding 2uthe product you buy. 
The Yale &TowneMfg.Co. 
General Offices &e Works Stamford, Coun. 


Yale 


PERATIONS can be performed 

and metal machined and shaped 
on the milling machine so quickly and 
accurately that the machine is a val- 
uable member of the machine-shop. 

Tn some casee we must depend upon 
the miller altogether as that is the 
only machine that 
will perform the 
work. The miller 
is also used exten- 
sively in the mak- 
ing of parts. of 
machines. With 
the aid of jigs 
pieces are set and 
| held secure on the 
| milling machine 
| table “and milled 

accurately so they 
are ready for the 
assembling de- 
partment with 
very little fitting. 

Results can be 
‘obtained only by 
good treatment 
and care of the 
milling cutters, as 
they are not made 
to stand rough handling and 
expensive tools. 

Overspeeding will ruin a cutter 
quicker than heavy feeding, as a heav- 
fer cut can be taken at a slow speed 
than at a high one. 

For removing stock take a roughing 
cut with a coarse tooth-mill, having. 
only two or three teeth in the bearing 
at one time. Experience has shown 
that a coarse tooth-mill takes less 
power than one with fine teeth, as the 
latter has more points in contact. 

Finishing cuts should be done with 
f fine tooth-mill and light cut, thus 
having a small amount of metal to 
take off; the space between the teeth 
‘aking care of the free material. 

‘There is more chance for the escape 
of chips in the roughing cut by the 
use of a coarse-tooth cutter. 

Where wavy lines show on the fin- 
ished surface it is usually caused 
cutters not running true, the work 
springing, or the arbor being too light. 
Use as small a cutter as posible, 
where it will permit, as they cost less 
and do not require as much power to 
operate. 

‘When putting the cutter on, see 
that the arbor is clean and free from 
chips, as any particle of metal would 
| throw the mill out of true. 

‘The cutter should be kept sharp. 
When sharpening cutters, use care, 
Giving 7 degrees clearance for rough- 
ing and 5 degrees clearance for finish- 
ing is a good rule. Where it is too 
sharp an angle, it will wear away the 
point of the teeth and the cutting edge 
will not have enough support. 

‘The cutters are ground true; but in 
tempering, some of the teeth will not 
be as hard as others, the softer teeth 


cy 
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| How to Use and Care for Milling Cutters 
By E.S. 


Goodeli 


wearing away by use before the others, 
thus making an uneven running mill, 

When milling steel, use a good sup- 
ply of oil, and the ‘cutter will stay 
sharp longer and do better work, 

Properly ground utters, running 
true, and all their cutting edges doing 

their share of 
work, last longer, 

- work’ better, and 
will stand a heavy 
feed. It takes 
more power to 
drive a dull cutter, 
doing poor work, 
besides wearing 
the cutter out 
faster. The frie- 
tion which a dull 
cutter makes 
transformed into 
heat, The cutting 
exiges will be soft- 
ened by this and 
are soon used up. 
‘The life of the 
cutter is shortened 
more by this than 
if it were sharp- 
ened many times, 
Put on writing-paper washers be- 
tween the stecl washers and the cutter 
to keep it from slipping on its arbor. 
Thin brass or copper washers may 
also be tised. 

The nature of the materiel 10 be 
milled should govern the spee?. A 
general rule used is that the hirder 
the material the slower the cvtting. 
A higher speed ean be used while the 
cutter remains sharp and where tae 
heat generated in the cutting opera- 
tion isearried away by ofl orsoda-water. 

‘The character of ths work will gov- 
ern somewhat the rate of feed. If it 
will spring easily, a fine feed must be 
employed, but a course feed can be 
tused where the werk is very rigid. 

Cutters with helical cutting edges 
are better for wide surfaces than 
straight-tootn ones, as the helical- 
tooth cutters shave the metal at an 
angle, beginning at one edge und 
gradually proceeding over the surface 
to the other edge. It does not require 
as much power for these cutters as 
straight ones, and they also make a 
better finished surface. 

Feed the work toward the cutter 
slowly when starting a trial cut, as 
this will prevent the tool from digging. 
in the work and breaking teeth or 
loosening the piece to be machined 
from its fastenings on the table. This 
might also have a tendeney to spring 
the cutter arbor out of true. The 
cutter should be removed from the 
arbor when the milling is finished, 
cleaned and put in the wall cabinet oF 
drawer where the cutters are kept. 

If the foregoing suggestions are care- 
fully followed, the milling cutters will 
be found to have improved one hun- 
dred per cent. 
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You Have Never 
Tried This of Course 


BUF if you will give a Champion 
No. 3450 Insulator this test 
you will find that the Insulator 
can be successfully driven into a 
solid bar of lead without cracking 
or injuring the Insulator in the 
slightest. 

Our No. 3450 Insulator, the foun- 
dation of all genuine Champion 
Spark Plugs, has been perfected 
until it will stand up under ab- 
normal conditions—conditions far 
more severe than those encountered 
in ordinary usage. 

Champion dependability ac- 
counts for the fact that Champion 
Spark Plugs have been adopted 
as standard equipment by more 
automobile, truck, tractor and en- 
gine manufacturers than any other 
make of spark plug. 


Besure the name Champion is on the Insulator 
‘and the World Trade Mark on the Box 


Champion Spark Plug Company 
Totedo, Ohio 


SPARK PLUGS 


“We've come 
to answer your ad” 


‘These are days wher servants have 
become so rare that housewives speak of 
them in hushed tones as “jewels” and 
“perfect treasures.’ 

For serub-ladies und wast ladies, alas! 
we sigh in vain, 

But electricity has come in time to 
lighten the labors and brighte- the leis- 
ure of home. Electrical washing 
machines, frons, dishwashers, yacuum 
cleaners, sewing machines—al eady to 
pat ina twenty-four hour day. Vhether 
‘our house is old or new, we ean have it 
wired for these modern conveniences. 

Bat it's a natural question to ask, 

“How can the electrician get all those 
wires through the walls without putting 
us out of house and home while he’: 
doing it?” 

Just watch him dexterously pass a wire 
down behind the wall and ““fish’? it oct 
‘on the floor below. Or see with what 
cease he wires a fixture by taking up a 
board in the flooring above and reaching 
down. 

‘Mindful of the householder’s eare for 
his furnishings, the electrical contractor 
‘works in neat and orderly fashion, pro- 
tecting woodwork, furniture and plaster 
‘as he goes, without interruption to the 
use of the rooms. 

So while he is at it, let the contract xr 
work out his plans for ample cireuits 
Indeed, the more fixtures and sockets 
and baseboard outlets, the more opportu- 
nities does he give electricity to prove 
itself the all-around aid we have been 
Jonging soe 

In plan and installation the contrac~ 
ws experience is a sure guide to that 
‘Well, we're glad we had the exeetricity 
pat in” feeling 
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A Staple Towing Device for 
an Automobile 


[cre catecdent ile diving in 
the country, the homemade towing 
device illustrated will prove very con- 
venient in keeping the towed car from 
running into the one in front, espe- 
cally ifthe brakes have been put out 
of commission, which is very often 
the case. 

The device consists of a 1-in. pipe, 


10 ft. long, and a 14-ft. chain small 
enough to go through the pipe. Put 


two heavy snaps on the ends of the 
chain and cover the sections between 
the pipe and the ends with old pieces 
of rubber hose to prevent marring the 
car when it is attached. 


Watch Out for That Telltale 
Little Periscope 


HE next time you stand on the 
steps to say goodnight to your 
beloved by the light of the moon, 
beware lest her watebful and up-to- 
date parent be observing the proceed- 
ings from the room above, by mea 
of the periscope adaptation rhown 
the eut. 
‘This is no more than a large mirror 
placed on a swing-frame window 
which is ad- 
justed to an 
angle of 
forty-live 
degrees to 
the ground, 
Tt may be 
attached to 
French 
window or 
blind when 
it is desired 
to look from 
a side room 
on to the 
porch. The 
images in 
the mirror 
will be clear- 
ly Visible from any corner of the room. 
‘The mirror periscope can be put to 
a great variety of uses. With it the 
invalid may lie in bed and watch 


and the young doctor can tell whether 
it is a bill collector, or a prospective 
patient ringing the doorbell, and thus 
be prepared to mold his manner to 
| meet them.—P, L. FETHERSTON. 
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U. S. Bicycle Tires are getting 
a larger following among 
straight-thinking bicycle rid- 
ers all the time. 

And whenever anyone starts 
using U. S. Bicycle Tires, he 
sticks to them. 

U.S. Chain Treads, U. S. Cords 


and seven other treads in 


and Single tube styles. 


“Ride a Bicycle” 


United States Tires 
United States @ Rubber Company 
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The Best 
of News! 


Giase 


Leathenwove, 


a 
"Tis good news to hear that Chase Leatl 
been proclaimed “best for upholstery purposes. 

For Furniture, Motor Car, Boat and Carriage Upholstery 


C. CHASE & CO BOSTON 
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Canvas Curtains for the 
Sleeping-Porch 


HE ordinary screened porch may 

be made into a snug, all-weather 
sleeping-porch by adding’ canvas cur- 
tains to the open side as shown in the 
illustration. ‘This has been done in 
a number of instances, but since the 
method of attaching the curtains in 
this instance seems to be somewhat 
novel and is extremely simple and 
effective, the description of their con- 
struction is given below. 

As is shown, the curtain is tacked 
to light wood strips, each end of 
which is provided with a serew-eye 
and held in place by two taut wires 
running through them, evenly spaced, 
and extending across the screened 
portion of the porch front. Thus the 
opening may be closed by stretching 
it out and opened by unhooking the 
curtain and sliding it to one side, 
‘The cut shows the curtain partly closed. 

‘Small blocks of wood are screwed at 
each corner of the screened opening, 
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Tf canvas curtains are added to the sleepinu” 
porch you can use t both summer and winter 


the upper blocks being about three 
inches above the top of the sereen and 
the lower ones the same distance 
below. Two wires are cut 1 ft. longer 
than the length of opening and one 
end of each twisted about a screw 
hook. ‘These are then turned into the 
blocks at one end. For the wood 
strips, even-grained lath are pro- 
cured and ripped into two pieces and 
smoothed off with sandpaper. These 
are then spaced 1 ft. apart along the 
curtain, which is slightly wider than 
the opening, and the curtain tacked to 
them, Small serew-eyes are screwed 
into the top and bottom of each strip 
and the two wires run through them. 

‘Two other hooks are then made 
fast to the loose ends of the wires 
and screwed into the blocks as shown. 
To prevent too great a twisting effect 
in the wires which might eventually 
work the serews out, the wire, before 
the last two screws are screwed in, is 
twisted in the opposite direction as 
far as possible. Thus when the wires 
are in place and taut, the only strain 
is with the length of the wires. These 
should be quite tight to prevent un- 
due sagging of the curtain and should 
fit tightly to the casing of the opening. 

One end of the curtain is provided 
with a hook so that it may be drawn 
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out and fastened and the other end is 
made fast. This may be done by nail- 
ing or tacking. 

“The man Who uses this curtain has 
found that it makes the porch good 
sleeping quarters for practically the 
whole year, as it prevents any storm 
from entering. Once such outdoor 
quarters are used, the colder nights of 
fall and early winter hold no terrors 

id they are, relatively, cheap in- 
surance against the multitude of 
minor ills which are wont to throw us 
mortals out of complete trim. 


Interior Photography for 
the Amateur 


HE amateur photographer who 

doesnot have a very fast lens often 
encounters trouble in taking interior 
photographs, particularly of a living 
subject, such as a baby or animal. 

In most eases the flashlight powder 
or paper is resorted to as a means of 
sufficient light so that the time for 
exposure is shortened as much as pos- 
sible, But in many cases, failure has 
resulted. It is easy to be seen, there- 
fore, that some method must be 
adopted whereby the powder itself is 
ignited at the moment desired. 

‘To nccomplish this reault T have 
taken two pieces of pine wood, ap- 
proximately 12 in. square, and nailed 
‘them together at right angles. (See 
‘the accompanying illustration.) From 


ruse o-— 
souvenir esrton Fie tease 


Here is the front and back view of the pow: 
erigniting apparatus ready for instant ure 


the buck of the upright piece T have 
driven two nails, each having two 
‘small washers on, the ends of the nailx 
to protrude above the bottom board 
about 1 in. and being approxi- 
mately 2 in, apart, Placing a small 
piece of copper wire between the 
washers drives the nails in hard. 
‘Mount an Edison base fuse-block 
on the back of the upright board and 
just above the heads of the nails so 
that the copper wires from these nails 
may be attached to one side of the 
fuse-block A small round-head wood 
serew, also having two small copper 
washers, is placed in the upright and 
just. ahove the fuso-block. A 10-or 
12-ft, extension cord, having on one 
end an Edison base-plug which will 
fit any standard electrie-light socket, 
is obtained, and the two wires of the 
other end are fastened, one under the 
washer of the wood serew and the 
other to one of the top contact screws 
fon the fuse-block. On one end of 


ENDERS SELLS 
FOR $1.00— 
with six blades of 
the finest quality 

dish-base 


BEST DEALERS 
EVERYWHERE 
SELL IT. 


TWO MILLION 


(2,000,000) 


SAFETY 


sold— 


without advertisir3— 


Because this is the first time, since 
its introduction, 13 years ago, 
that the Enders 
been able to catcl 
demand—a cemand created 
wholly by its enthusiastic users. 
It has made good, invariably, and 
continuously, on merit alone, 
without a word of urge or argu- 
ment from its makers. 

And, 
on personal recommendation 
alone, I want to continue that 
method, even in advertising, and, 
as “the man who rade it,” ask 
the readers of the Popular Science 
Monthly just to fry it. 


luction has 
up with the 


ince Enders has sold so well 
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Enpers Sates Company 
17 Batrery Prace 
New York 
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Five Weeks 
of Salt Water! 


Down at « big Baltimore shipyard a piece 
of portable electric cord became wedged in 
a piling under the salt water. It could not 
be pulled out but they kept on using the 
tool with the cord submerged. 


‘The cord was Duracord. And after five 
weeks of salt water it was still going strong! 


JURACOR' 


has a thick, heavy covering woven like a 
piece of fire hose, that withstands oil, gaso- 
line and hard usage just as it shed salt water. 
It increases efficieney and keeps down costs. 
It will add to the value of any electrical 
tool, machine or hand lamp equipped with it. 


Duracord ean be furnished in all sizes of 
portable electric cord and also in the larger 
sizes of single and duplex cable, Ask your 
electrical jobber about Duracord or let us 
send you samples of Duracord and ordinary 
cord for you to test and compare yourself. 


TUBULAR WOVEN FABRIC CO, 


Pawtucket, R. L. 
Makers of Duroduct 
Flexible Non-Metallic Conduit 
cand tubular woven fabrics ofall kinds 
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another 10- or 12-ft. extension cord 
mount a pear push-button and at the 
opposite end of the cord, connect one 
wire under the washers of the wood 
serew, and the other to the remaining 
contact screw on the fuse-block. 
About 20-amp. fuses should be placed 
in the fuse-block, the amperage of the 
fuses, however, depending upon the 
size of iron resistance wire to be used. 

‘Placing the apparatus in position, a 
trifle at the back of the camera and to 
side, connect the plug to the elec- 
-light socket. Between the two 
nails on the front of the board wind a 
‘ery small, fine, hairlike piece of iron 
wire, being generous enough with the 
Jength so that part of the wire will 
fall and run through the flashlight 
powder, which is placed on the front 
side of ‘the boards directly under the 
two nails. 

Open the shutter of the camera and 
fa slight pressure on the push-button 
ignites the powder almost instantly. 
Exactly how quick after the contact 
is made the powder ignites depends 
entirely upon the size of iron resie- 
tance wire, as the finer the wire the 
quicker it heats and ignites the pow- 
der.—THERON P. Foote, 


A Lawn-Sprinkler of 
Large Capacity 


HEN there is a large lawn to be 

Kept watered through the hot 
dry summer, it is quite a job to cover 
the whole lawn with a small circular 
sprinkler. If there are no children 
about the house to attend to it, the 
job usually waits until the men have 
spare time at night, and often then, 
if the lawn is very large, there is 
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not time to get over the whole of it 
and give it enough water at the same 
time. The illustration shows how one 
man solved the problem. 

‘A 10-ft. length of pipe $§ in. in 
diameter was procured and two rows 
of 1/16-in. holes bored in the top 14 in. 
apart, so that when the water was 
turned on, the streams of water coming 
through them fell evenly over the 
ground. 

‘The truck upon which the sprinkler 
was mounted was made from an old 
rollerskate. The rollers were taken 
off with the axles and each connected to 
2 G-ft. length of strap iron. ‘The pipe 
was laid between the rollers and 
fastened with wire. 

For use the pipe was plugged at one 
end with a wood plug, and the other 
‘was fitted to the hose.——D. VAN Hony. 
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Tongs for Removing Clothes 
from Hot Water 


‘HE tongs shown in the accom- 

panying illustration will be found 
handy for removing clothes from the 
steaming hot water in the boiler. The 
clothes can be firmly grasped and 
lifted out without allowing them to slip 
back and splash the hot water over the 


Yooee 


Make a pair of clothes-tongs for your 
‘wife to prevent her hands from chapping 


uuser’s hands, This being a pet trick 
of the ordinary broom-handle variety 
of “clothes stick.’ 

The tongs are made of wood about 
18 in, long and shaped as shown. 
Each leg is about 3 in. thick along its 
entire length, except at the working 
end, The tongs should broaden ou: 
here into a duckbill shape. This is to 
provide a grip of wide contact, thereby 
preventing damage to the clothing. A 
hinge is used for the fulerum and is 
fastened with serews. ‘The shape of 
this hinge can be noted from the illus- 
tration, A hole is bored in each leg in 
approximately the position shown in 
the sketch. A 1-in, hinge is eut so that 
the leaves can be turned up and holes 
drilled and countersunk for serews as 
shown. Fit a stiff spring, not over 4 
in, in diameter, into the hole previously 
bored. This, of course, must be done 
before the hinge is screwed into place. 


An Improvised Compass for 
Large Work 


HEN there is sudden need for a 

compass for seribing large circles, 
don’t depend upon a pencil and a piece 
ofstring. Ttis not atall accurate. Take 
‘4 piece of wire—telegraph wire, for in- 
stance—as long as may be necessary, 
and get it fairly straight. Loop and 
twist one end around a wire nail, or 
anything with a point. If a wire nail 


is used, file off the angles of the point 
so it will not drill into the wood when 
the compass is turned. Drill a small 


block of wood 
pencil will fit tightly. At right angles, 
and to one side of the pencil hole, drill 
‘a hole that will be a tight fit for the 
wire, but will permit the block to slide 
with a little persuasion, and the job is 
finished. 


Kokomos Everlaster Bicycle 
Tires render unusual service. 
They do not puncture easily 
> not subject to trouble- 


some 
stems, 


laster Tires have an ex- 
tra thick, inside, pure rubber 
section or inner tube. This is 
supported by two thicknesses 
of tremendously strong motor- 
cle fabric—not_ the much 
hter fabric ordinarily used 
in bicycle tires. The tread is 
of heavy white rubber—"twin 
grip design”—easy running be- 
cause the weight is pivoted 
on the continuous center rib, 
non-skid because of the broad, 
sharp-angled studs on both 
sides. 


Note Valve Anchorage 


The dovetail construction 
makes it proof against loosen- 


ing and gives three-way protec: 
tion against air leakage. Such 
a valve costs more to make, 
but the Everlaster is built to 
service, and not price, stand- 
ards. Buy Kokomos next, for 
when you get Kokomos on 
your wheel, you've got some- 
thing. 


Sent Free: “The Bike Book”’ 


Here's a valuable book to 
remember Kokomo by; tells 
how to take care of tires so as 
to get maximum service; gives, 
also, a lot of common sense 
hints on bicycle riding, etc. 
Sent anywhere, on request. 


KOKOMO RUBBER COMPANY 
KOKOMO, INDIANA 
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Popular Science Monthly 
Have You a Step-Saving House? 


The Popular Science Monthly will pay 
ninety dollars for the best answers 


‘OW do you save steps in your home? What arrange- 

ments or what appliances have you made that save 
time and reduce work that would otherwise have to be 
done by hand? 

The Popular Science Monthly wants to know just what 
practical and useful things can be constructed to make 
every house a step-saving home. For instance: a con- 
cealed laundry chute would interest us, if it weren't so 
old; a space-saving cupboard—another old one. No 
patented or marketed appliances will be considered. 

‘The Popular Science Monthly offers three cash prizes— 
afirst prize of $50, a second prize of $25, and a third 
prize of $15—to be awarded in accordance with the rules 


set forth below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of step-savers and 
time-savers, but only one method 
can possibly win the first prize, 
only one the second, and only on 
the third, The contest is open to 
everybody. 


(2) The method must be shown 
clearly either in a photograph 
or ina drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligible. 
While pencil sketches will be con- 
sidered, contestants are requested 
to make their drawings in ink 
‘on heavy white paper. The views 
should be sufficient in number to 
set forth the writer's idea very 
clearly. The contestant’s name 
and address should appear on each 
sheet of drawings. 


(8) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
‘on one side of the paper only, and 
it should not be more than 500 
words in length. ‘The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and deserip- 
tion entered by contestants must 
be received by the Popular Science 
Monthly not later than 5 p. m. 
on Friday, December 31, 1920. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 


woe 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best method for 
saving steps in the house. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit. 

‘The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the methods which win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners, 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
scripts which do not win a prize. 
‘The regular space rates will be 
paid to the contestants who sub- 
mit the manuseripts thus selected, 


(8) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
toch ta set forth must be sent as 
a separate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the Step- 
Saving House, Popular Science 
‘Monthly, 225 West 39th Street, 
‘New York City. 
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Pull the Car Out of the 
Mud with a Jack 


OMETIMES the automobilist ac- 

‘eidentally gets his car in such a 
position in a mud-hole, over a bank, 
or in a similar predicament, that the 
power of the car has no effect in 
helping itself out. In that ease, where 
the car is not too firmly imbedded or 
stalled, the wheel-jack ean be brought 
to the rescue. A tree or post and 


some rope are also required. 
Lash the rope to the necessary axle 
and loop it loosely about the tree or 


‘With the jack pulling against 
the rope, the ear is very easl- 
Jy" hauled out of the mud 


post. Then carry it back to the car 
and ih the remaining end tothe same 
axle, 

Now take the jack and shorten it up 
‘as much as possible and set it between 
the tree and the ropes, away from the 
car. 

If too much slack oceurs, take it 
up by retying one end of the rope on 
the axle, 

‘When in the proper position, extend 
the juck as far as it will go, If this has 
caused the ear to move, block the 
wheels. If not, compress the jack 
again and take up any resulting slack 
in the rope. 
speat this operation as frequently 
‘as necessary, blocking the car each 
time so it will not return to its old 
position. In time it can be pulled out 
to the road again, 

Place jack as low down on tree as 
possible so leverage of pulling will not 
‘tend to pull the tree itself, 


Prolonging the Life of 
Inner Tubes 


‘ANY cutomobilists allow their 
rims to become badly rusted. 
‘The rough particles of rust and scale 
tact like sandpaper on the inner tube, 
and a prematurely worn tube or blow- 
ut is the result. An oceasional coat of 
aluminum paint when the tires are 
removed will act as a rust preventive 
and greatly prolong the life of the 
tubes. 
When changing a tire, don’t forget 
to sift French chalk in the tire. This 
Prevents the tube from chafing. 


UNITED STATES SAND PAPER COMPANY 
‘Wilmaert, Pa. 
Stocks at following Branch Officer 
‘Phdeloin 


New York 


A better way to 
finish small castings 


‘The man in the picture clamps a casting in the 
swinging arbor, pushes it against the high speed 
disc—once, twice !—and the casting is finished 
toa true surface—ready for the assembling room, 


This is an example of the quick work done at 
low cost by tough discs of U. S. Metal Abrasives 
cemented to metal wheels. The wheels may be 
vertical, as illustrated—or horizontal for heavier 
work, so that the weight of the casting holds it 
down against the speeding disc, 

Every foundry and machine shop will find 
quick profits in using Herculundum Discs for 
cast iron and similar materials, and Carbalox for 
steel, brass, copper, aluminum, etc. Both are 
products of the electric furnace and may be had 
also in sheets, belts and rolls of convenient widths, 
Both may be identified by the U. S. map trade- 
mark, found also on fine grades of emery paper, 
flint and garnet papers and cloth. 


‘You cannot sharpen abrasives, therefore buy the best from U.S. 
Our Service Department will study your Fequitements, and recom= 
‘mend the grades best nulted to your work, Tell us whether you work 
‘on wood, metal, leather of composition material 


Fast-Cutting 
Mineral Abrasives 
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For You, Also 


Teeth that glisten—safer teeth 


Al watements approved by igh dental ax 


You sce glistening teeth wherever 
fou look today. Perhaps you wonder 
iow the owners et ther 

and they will tell you. Millions 
are now ‘using anew method of teeth 
leaning, This sto urge you to try 
fe"without "cost —and' see what it 
does for your teeth. 


Why teeth discolor 


Your teeth are coated by a viscous 
film.” "You ean feel i with your tongue 
Te dims the teeth, and modern science 
‘traces moat tooth troubles to it 

Fim clings to teeth, enters crevices 
and stays. ‘The ordinary tooth paste 
does not dissolve it, s0 the tooth Brush 
{ails to end it, As'a result, few people 
hhave escaped tooth troubles, despite the 
daily brushing. 


ritier 


It is the film-coat that discolors— 
not the ‘teeth. Film {the basis of 
tartar. It holds food substance which 
erments and forms acid. It holds 
the acid in contact with the teeth to 


Now they remove it 
Dental science, after years of search: 


ing, has found « film combatant. Able 
authorities have amply proved its 
eificiency. Millions "of people have 
‘watched its results, 

"The method is embodied in a dents 
fice called Pepsodent. And this tooth 
paste is made to in every way meet 
modem dental requirements, 


Active pepsin now applied 


‘The lm is albuminous matter So 
Pepiodent is based on pepsin, the 
ddigestant of albumin. "The object is 
to dissolve the film, then to day by 
day combat it. 

‘This method long seemed impos. 
sible. Pepsin must be activated, and 
the usual agent is an acid harmful to 
the teeth. But science has found a 
hharmless activating method. Now active 
pepsin ean be daily applied, and forced 
‘wherever the flim goes. 


Pepsadéent | 


The New:Day psesem 
scientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


Two other new-day methods are 
combined with ‘this. ‘Thus lent 
in three ways shows unique 

Watch the results for yourself 
Send the coupon for a 10-Day Tube. 
Note how clean the tecth fect after 
using. “Mark the absence of the vis- 
cous Bin. See how the teeth whiten 
fhe coat dapper 


10D: y Tube Free 
THE PEPSODENT COMPANY, 
Dept 730, 1108'S Wabuah Ave, | 
Caeser | 
H 
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A Safe Method of Kindling 
a Fire with Kerosene 


'HE usual custom of throwing on a 

little kerosene when a fire will 
not ignite readily is alway: 
panied with danger; especially if there 
are any live coals left in the grate. 
‘This danger of a flare-back and pos- 


Ashes soaked 
with ‘kerosene 
(wll permit the 
fire to be ignited 
without danger 


sible injury by burning can be over- 
come in the following way and is us 
novel as it is simple, 

Take a large metal vessel, such as 
an old bucket or large tin ewn, and fill 
it with wood ashes nearly to the top. 
‘Then pour in enough kerosene to 
thoroughly suturate the ashes without 
making them sloppy. Let stand a few 
hours, covered, 40 as to impregnate 
the mass thoroughly. 

When ready to light the fire, lay a 
few large spoonfuls upon the kindlings 
and touch with a lighted match, It 
will take fire and burn with a steady 
flame for considerable time without a 
suggestion of flaring. Laid upon live 
coals it will burn in the tame manner 
all 


and consequently it elimi 
danger.—Winpson CnowELt. 


To Make an Anti-Rattler 
for Tire Chains 


1 you lock your spare tires on? 

If you do, and use the ordinary 
chain and padiock, you undoubtedly 
are disturbed by the rattling of the 
chain, 

‘You have also noticed how it bruises 
the paint on the parts with which it 
‘comes in contact. Perhaps you adopted 
the common expedient of covering 
the chain with a piece of hose, and 
perhaps you have also found the hose 
so stiff that it is still noisy and still 
bruises the finish of the ca 

A piece of heavy leather substitute 
the length of the chain which you use, 
and wide enough to form a tube to i 
close the chain, will prove happy solu- 
tion of your difficulties. 

Get the material at your local up- 
holstery dealer's or from a department- 
store. Cut it wide enough to allow for 
turning in the edges. 
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ATOAMAM 


you never hac da chance! 


“Four years ago you and I worked at the same bench. We were both discon- 
tented. Remember the noon we saw the International Correspondence Schools” 
advertisement? That woke me up. I realized that to get ahead I needed special 


training, and I decided to let the I.C. S. help me. 


When I marked the coupon 


Iasked you to sign with me. You said, ‘Aw, forget it!’ 


“T made the most of my opportunity and have been climbing ever since. 
You had the same chance I had, but you turned it down. No, Jim, you can’t 


expect more money until you've trained your- 
self to handle bigger work.” 


There are lots of “Jims” in the world—in stores, fac~ 
tories, offices, everywhere. Are you one of them? Wake 
up! Every time you see an I. C. 8, coupon your chance 
is staring you in the face. Don't turn it down. 


Right now over one hundred thousand men are pre- 
paring themselves for bigger jobs and better pay through 
I.C.S. courses. 


You can join them and get in line for promotion. 
Mark and mail this coupon, and find out how. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7691 Scranton, Pa. 


[Wein Pner ‘SCHOOLS 
salen ene Lge gate te vn 


WE all know it does ; 
but how many who 
use glue know why? 
Glue does not stick “by 
itself alone”; but through 
its capacity to penetrate 
the fibers and cells of the 
materials to which it is 
applied. 
Like a thousand tiny tenta- 
cles the glue hooks into, and 
under, these cells and fibers 
and joins surfaces securely. 
‘That is why green wood can- 
not be glued satisfactorily — 
the cells are full of sap. 
Iron Glue is the most satisface 


‘WHITING-ADAMS 
BRUSHES 
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How the Gas-Meter Works 
By Reginald Trautschold 


‘HE periodic visit of the gasman 
to read the meter is accepted as 
‘one of those necessary annoyances of 
the day of which the why and where- 
fore are taken for granted. It is true 
that the meter box is familiar enough 
to all and many have learned to read 
the dial, possibly to check up the gas- 
man’s readings, but more probably out 
of pure curiosity. Knowledge ends 
here, although we ought to dislike to 
have in our houses such a simple con- 
trivance admittedly not understood. 

‘When the gus-range is going, we can 
sce the little needle of the upper dial 
move, but what causes it to move and 
how the consumption of gas is recorded 
is a sealed secret to most of us. It is, 
veritably a sealed secret, too, for the 
meter box carries two or more seals 
which eannot be legally broken; so the 
mechanism cannot be examined to 
find out how it works. 

Could one dismantle a meter box, it 
would be found that it is divided into 
three separate compartments. A hori- 
‘zontal shelf extends across the box a 
few inches from the top and the lower 
part is divided into two similar sections 
by acentral vertical wall. Attached to 
‘each side of this central partition there 


‘The action of a gasmeter is Kentical to that in a simple 
steam engine, and the teasurement of gas is very accurate 


is a sheepskin diaphragm, or bellows, 
ending in a circular metal disk, which 
may be drawn from the central wall or 
pressed toward it, much as may an 
accordion, oF the old-fashioned bellows 
used for starting a fire. 

What happens when as is con- 
sumed is briefly this: To begin with, 
let us suppose one of the bellows to be 
extended and full of gas. It would 
then occupy a considerable portion of 
one of the lower compartments. Gas 
also occupies the rest of the space in 
the lower compartment—the space 
surrounding the extended bellows. 
‘When the stove, for instance, is lighted, 
gas is gradually withdrawn from the 
bellows, which is then closed by the 
pressure of the gas about it. As this 
‘contraction takes place, gus rushes into 
the space formerly occupied by the e 
panded bellows. Now when the bel- 
lows is completely empty it fills up 
again, and of courve the gus surround- 
ing the bellows is forced into the service 
connection. This cycle of operation 
takes place alternately in both of the, 
lower chambers, the bellows acting for 
all the world like an accordion, first. one 
side being compressed, then the other. 
‘The number of times the bellows is 
filled and emptied is recorded on the 
dial in terms of cubic feet of gas con- 
sumed. 

In being extended and compressed 
the bellows actuates a type of crank 
which, through suitable connections, 
causes what is known as the “tangent 
erank” to revolve about a central 
shaft, Each movement of the bellows 
disk forward or backward causes this 
tangent crank to make one quarter of 
4 revolution, so that for one complete 
revolution, an extension and compres- 
‘sion of both bellows is necessary. The 

revolution of the tan- 
gent crank causes the 
shaft operating the 
dial to turn through a 
certain part of a re 
olution. Ordinarily 
twelve or sixteen ex 
tensions of the bellows 
‘will eause the dial op- 
erating shaft to make 
fone complete revolu- 
tion of the upper dial 
needle, registering two 
cubic feet of gas pass- 
ing through the meter. 
‘The other needles are 


You have often 
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Power-plant dependability — 
the keynote of 
Powerplus popularity 


Why is the Indian Powerplus so popu- 
lar? Why is it the eventual choice of 
every discriminating buyer? You can put 
the answer in a nut shell, in one word— 
Dependability. 

It doesn’t matter when or where you 
choose to go, or how fast you elect to 
travel, the Powerplus motor is always 
ready to do your bidding—silently, easily, 
efficiently. 


There is nothing accidental about this 
Powerplus certainty. It is the result of 
‘The Power Plant years of painstaking effort and experi- 
yalarlee pear ment by talented engineers and skilled 


‘The Powerplus motor is high wf: 
Selene 


mechanics. 
bronse bush. ‘atone are nonp, You can count on the Indian—anytime, 
nually accom anywhere. And, after all, regardless of 


whether you ride for business or pleasure, 
you MUST buy dependability. 


Department 38 
HENDEE MANUFACTURING COMPANY 
Springfield, Mass. 


The Largest Motorcycle Manufacturer in the World 


Litle Hurts 
From Getting Big 


‘Small skin injuries are liable 
to become serious. | D 
give them a chance 


New-Skin 
nid a protecti 

eptic, and 1t form 
ing that keeps outt 


Mave it on hand and 
promptly when require 


NEW-SKIN COMPAN 


operated from the upper one and regis- 
ter the accumulating consumption. 

So much for the prineiple of opera- 
tion and the measuring. Now a word 
‘as to the mechanism. The gas, which 
is delivered from the main supply to 
the upper chamber of the meter box, is 
deflected from there first to the bellows 
and then to the surrounding chamber 
by means of a valve—or rather two 
valves 

‘These valves are operated by 
cranks extending from the same cen- 
tral shaft on which the tangent crank 
is carried, ‘Their operation is similar 
to that of the valves operating an 
ordinary simple, slide-valve steam- 
engine. The valves fit over three parts 
leading from the upper compartment, 
one leading directly to the bellows, an- 
other to that portion of the lower com- 
partment not occupied by the bellows, 
and the third, the central one, directly 
to the service connection ‘through 
which the gas is withdrawn as it is 
consumed. A recess in the under side 
of the valve is long enough to establish 
direct passage from one of the end 
ports to the central one, while the total 
ength of the valve is such that when 
in either extreme position it will cover 
two of the ports and leave the third 
exposed, as in the illustration. 


The Mechanism of a Gas-Meter 


In one extreme position direct com- 
munication is open between the upper 
as chamber, to which the main gas 
supply discharges, and the bellows. 
‘As the bellows expands, the valve is 
gradually drawn over the open part 
Teading to the bellows, but while this 
port remains even partially open, the 
port leading from the lower chamber is 
connected through the valve to a pas- 
sage leading to the service connection; 
‘so that as the gas enters the port to the 
bellows and expands it, the displaced 
as passes from the lower chamber 
through the valve to the service con- 
nection. When the port leading to the 
bellows is closed, the port from the 
upper gas chamber to the box space 
surrounding the bellows is opened to 
admit gas from the upper chambers as 
the bellows discharges to the service 
connection through the port now 
covered by the valve. The action 
js identical to that in a simple 
si. engine, and measurement of 
gas, by recording the filling and emp. 
tying of the bellows, is exceedingly ac- 
curate. 

Before leaving the factory, the 
meters are tested by allowing a speci 
fied amount of air to pass through 
them and the dials are calibrated so 
that they will exactly record this 
volume. To the consumer whose gas 
bill seems to have increased unduly it 
may be of interest to know that it is 
quite probable he has consumed even 
more gas than the dial records. By 
law, the calibration of the meter is such 
that to be approved it must not record 
more gas then actually passes through. 
‘A variation of two per cent 1s allowed. 
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‘This variation means that an ace 
cepted meter may be one which will 
allow 102 cubic feet to pass through for 
each 100 feet recorded. ‘The gas-meter 
is one of the recording devices which 
cannot register more than passes 
through it and wear cannot impair it 
in this respect. 


Two Cigar Boxes Will Carry 
Fishing Tackle 


TACKLE box that will hold the 
fisherman's outfit conveniently 
for him to carry anywhere may be 
made from two cigar boxes hinged 
together, back to back. Use two small 
brass hinges 1 in, wide and with 
leaves 3{ in. long, secured to the 
boxes with small brass serews or 
rivets, 
Leave the original covers on the 


_FOUES Traousn torn comes 
Tekeonponee me. 


corte 
poets 


‘Why buy an expensive fishing: 
tackle box when you ean take 
fone from two cigar boxes? 


cigar boxes, and hinge the cigar boxes 
cover to cover. Use boxes of exactly 
the same size. A good size for the 
completed tackle box is 2 in, deep, 5 
in, wide, by 9 in, long. 

‘Small locks shoul’ be placed con- 
veniently for holding the two parts 
locked together for carrying. Place 
two strap handles on the box for 
carrying. A small lock of some kind 
should be used in securing the original 
covers of the cigar boxes so that they 
will stay closed and keep the contents 
from spilling when the tackle box is 
‘opened. 

‘The interior of each half of the 
tackle box may be partitioned off into 
convenient compartments for the 
articles of the outfit. Small spaces 
will accommodate the hooks, sinkers, 
swivels, small spools of wire oF line, 
and other things. Long compart- 

the snelled hooks, the 
and the folding 
as well as many other rather long 
articles. Some space should be espe- 
cially designed for holding the reel. 
The handle and top of the reel will 
need holes cut through the two covers 
to give them room when the tackle box 
is securely closed. 

Paint or varnish the completed tackle 
box to suit your faney. If it is neces- 
sary to make it absolutely waterproof 
the tackle box may be protected by 
rubber cloth or heavy oiicloth, care- 
fully glued in place—F. E Brisntsr. 
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Save 
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Be 

a TIRE 
SURGEON 
Ting haw tte Ye old Ter 
‘A Haywood Tire Sur- 
geon can do more with old 


tires than waseven dream- 
ed before the war. By the 
‘Method 1 Haywood 


Tires 
0 5000 more miles 
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‘And its easy to 


Stations are Needed 
Everywhere 


000,000 tires wearing down every day. By Tice Surgery you 
eee oe ter ecbutla and pivernew lite to tires seemingly all worn Oot 
Ghia Gaahes tears, bruises broken faurc, every Kind ofan accident that 
Cats gaa, ay tire, iaide OF out, you can repalc and save for long 
SER IN?The chance to make money Is simply wonderful. 


$2,500 to $4,000 a Year is Possible 
Ife told you all the truth you! wouldn't believe it. You would 
ser ecleaing Was ass tosubeecomcras cores 


‘Send Today for My Free Book 


| Earned 
$2200 
i! 


in 
Four Months 
is Richard A. Oldham 


Fea ed meee 
EaNerasaubeyrsle stig ac sees 


Nome. 


ma 


th 
iq 
i 


Gor woes 


LOFTIS BROS. & CO., The National Credit 


{loa STATE Sf EMIEADO, RANGES 
10 


Popular Science Monthly 
How About That Next 
Hurry Job? 


‘OW often have you asked youre 

‘self this question? Quite often, 

we'll venture. Here is how we got 
over worrying about the problem, 

We made a rack as shown in the 

illustration, and placed the various 

orders in the order of their urgency. 


WORK, REQUIRED A 


EA 


For instance, if an order was in sec- 
tion No, 1, we knew it to be a hurry 
job. If in'7 or 8, there was no imme- 
diate rush. In this way we got out 
the more important jobs first, but 
didn’t have to go over all the orders 
to see which one was in an imme- 
diate rush. 

‘This same scheme can be used in 
any line of business and is well worth 
the effort of making the box. 


A Way to Eliminate High- 
Compression Knocks 


WNERS of old-model automobiles 
are annoyed by a knocking which 
occurs under light load. ‘This usually 
‘sounds like a carbon or advanced spark 
knock, while as a matter of fact too high 
‘compression is the cause. 
Perhaps the most simple method 
used to reduce high compression is by 


xercutina OL 


nh Temmare 


[A composition-board. gasket wil cane 
Cngine cylinders and. ‘lint 
Bip compres and otherenginetnacks 


removing the cylinders and placing a 
thick gasket between the eylinders and 
the erank ease. 

Remove the eylinders. Place them 
on a bench, cleaning both flange and 
‘engine base thoroughly. From a sheet 
of flat tin make template, whieh must 
bbe an exact reproduction ot the base of 
the cylinders, except that all the open 
ings, such as piston and bolt holes are 
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about }4 in. larger than those in the 
cylinders. 

‘The template is used as a pattern 
for marking out and forming the 
eylinder-raising gasket. This meth- 
od permits the gasket to be made 
without the necessity of placing it un- 
der the cylinder after each operation 
to see that it is right. A copper 
asbestos jacket cannot be used as a 
pattern, because sufficient clearance is 
not afforded. 

Procure a sheet of red composition 
board 4 in. thick, then, using the tem- 
plate asa pattern, mark out the cylin- 
der und bolt holes and the outside form 
‘on the composition board, using 
gasket-cutting tool, as shown in Fig. 1, 
and a drill press, carefully cutting out 
the piston holes, making these 1s in. 
larger than the diameter of the bolts, 
with a bandsaw, or keyhole saw, cut- 
ting the composition board to conform 
to the outside shape of the pattern. 

Remove all the burred edges with a 
file, Place the composition board on 
the engine base and bolt the cylinder 
into place, as shown in Fig. 2. Care 
must be tuken not to use too much 
shellac. 

‘By this means the cylinders are 
raised, resulting in a Inrger com- 
pression space and, of course, less com- 
pression islereated. Further, the engine 
will pull much better and less wear and 
tear will be thrown upon the engine 
bearings. 

Tt will be necessary to readjust 
the valves after the job has been 
completed.—RONALD L. PRINDLE. 


A Labor-Saver for Persons 
Handling Barrels 


HEN the harvest season comes 
or when many barrels are to be 
up-ended and transferred from one 
place to another, the following idea for 
up-ending will be appreciated: 
‘Cut out a piece of 1-in. or even 
heavier plank about the shape shown. 


‘This piece should be the height of the 
barrel, 10 in. across at the bottom; the 
top fashioned like a rough handle, 

‘Across the bottom bolt a piece of 
timber curved on the under side to fit 
the curve of the barrel. A bent and 
sharpened bolt is then put through the 
top of the lever as shown. 

‘When being used, the lever is laid 
along the length of the barrel so the 
curved portion comes near the user. 
‘Then the hook is caught under the 
top hoop and the barrel ean be lifted 
easily. 


HERE'S the cuff button that 

lessens laundry bills and 
lengthens the life of shirts, 
by making it easy to keep cuffs 
turned back. It's 


“PARKROGER™ 
JIFFY LINKS 
They Snap Together 


A two-piece cuff button that ean be 
snapped or unsnapped with ane hand. 


PARKS BROS. & ROGERS, INC, 
Providence, Rhode Iland 
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1. JUNIOR MILITARY FORCES 


The Johnson Motor Wheel 


hhas been adopted as the official motor transportation 
of this organtation which has over 250,000 members. 
‘The above phorograph was taken of the Motor Bike 


Squadron im Derrott, Michigan, before starting. on 
the coast to coast tour in the interest of recruiting 


For interesting. particulars regarding the 
ws ces and the John 

or Bike they have adopted, address 
THE JOHNSON MOTOR WHEEL 


906 Ease Sample Serect 


COMPANY 


South Bend, Tediana 
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Testing Carburetor with 
Gravity-Feed Tank 


‘HE needle-valve of a carburetor 
‘will often appear tight when tested 
under the low head of the ordinary 
gravity-tank installation, but floods 
or leaks badly if the pressure is in- 
creased to several pounds. On the 
other hand, if it is initially tested 
under several pounds’ pressure, there 
‘will be a greater assurance of its keep- 
ing tight in every-day use. It is, 
however, not necessary to rig up an 
air-pressure tank for testing purposes, 
as three pounds’ pressure is sufficient 
for most cases, and this may be ob- 
tained by a gravity-feed tank placed 
about ten feet above the float chamber. 
‘The illustration shows a simple rig 
{for the purpose which has proved most 


satisfactory in testing carburetors. 
It consists of a three-gallon gasoline 
or oil ean with a short piece of 34-in, 
copper tube soldered into the bottom 
and projecting about two inches 
above the bottom in order to form 
eatch for water and sediment 
in the can. A can of this size is easily 
lifted into place and removed for re- 
filling, though one filling lasts a long 
time, ‘very little gasoline being used 
during the testing. ‘The can is hung 
‘on the wall about 10 ft. above the 
bench, a loop of iron wire being 
soldered to it for the purpose. A 
34-in. inside diameter hot-water hose 
conducts the gasoline to the testing 
bench; such a hose will last a long 
time in spite of the fact that gasoline 
dissolves rubber. 

A valve should be placed next to 
the carburetor, or, better yet, a three- 
way valve asshown. With the handle 
in one position, the fuel is shut off 
altogether. In’ the second position 
the gasoline runs from the tank into 
the carburetor, while the third posi- 
tion allows the fuel to be run out of 
the float chamber into a waste bucket 
under the bench and at the same time 
shuts off the tank. This allows any 
number of tests to be made and the 
float chamber to be emptied after each 
‘one for the purpose of making further 
necessary adjustments and repairs 
quickly without visiting the repair- 


Lupus Suicme deuniluy 


BOOKS ON 
FLYING 


Building and Flying an  Aeroplane— 
A practical handbook covering the design, 
‘construction and operation of aeroplanes and 
sliders, Cloth 150 pages. 50 illustrations, 
Price, $1.50 postpaid 


Harper's Aircraft Book—Why aeroplanes 
fy, how to make models, and all about air- 
craft little and big. It explains in a si 

lucid manner the principles and mecha 
involved in human flight, and tells how to 
design and construct model aeroplanes, 
sliders, and man-carrying machines, 245 
pages.” Illustrated. Price, $1.50 postpaid, 
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Many are getting more than this. Some are opening 
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Experiments in Water-Power Signaling 


By Windsor Crowell 


"TBE Chinese have a way of pound- 
ag grain by water power that has 
been in use in China for centuries, 
Strange to say, however, it is little 
known on this side of the world and 
deserves recognition because of its 
simplicity. 

While you perhaps do not care to 
pound corn, you might utilize this 
idea to do such work as signaling, by 


Me —waeR OURS OUT 


‘The pull of the: weight can be made 
to operate various Dells, and levers, 
which in turn operate various other devices 


flashing lights or ringing a bell. This 
would be practical at camps, at dan- 
gerous points along the coast, or in 
the forest. Just the idea itself is given 
here with a few suggestions regarding 
its use. Its possibilities are so un- 
bounded that the real working out of 
the problems will be left to the user. 

‘The ancient Chinese apparatus con- 
sisted of a long sweep pivoted in the 
crotch of a forked stick stuck vertic- 
ally in the ground. At one end of 
the sweep was fastened an open gourd 
to catch a small stream of water side- 
tracked from a waterfall. At the 
other end was a stone. As the gourd 
filled with water its weight outbal- 
anced the stone, and the end with the 
gourd tipped down. This emptied it 
and the stone fell to the ground, which 
lifted the empty gourd to be filled by 
the stream once more. This opera- 
tion was repeated indefinitely. 

‘The modern adaptation shows a 
horizontal stick or timber with a tin 
ean at one end and a weight at the 
other to hold the stick horizontally 
when the can is empty. 

‘The size of the stick depends upon 
the work to be done, but for signaling 
we will say a stick about 4 ft. long is 
sufficient. Cut 
off one end st an 
angle of 45 de- 
grees and nail a 
square piece of 
board at right 
angles toit. This 
acts asa base for 
a large tin can 
which will hold 
about a quart or 
more of liquid. 
‘The size deter- 
mines the rapidi- 
ty of the oscilla 
tionsof the lever. 
The larger the 
can the longer it 


will take to fill and the slower it will 
work. 

At the other end of the stick insert a 
long bolt. The weight is adjusted.by 
slipping on numerous disks or washers 
and clamping them with a nut. |A 
pivot hole should be bored through 
the stick at the point indicated. This 
gives the weighted end a generous 
leverage to operate on, 

Pivot this lever in a position so that 
a small steady stream of water will 
slowly fill the ean. When it is nearly 
full, it should overbalance the weight 
and tip down to empty; then return 
to its original position. This return 
will operate the signal. 

Three methods of signaling are 
herein suggested. In the first the 
pull of the returning weight pulls the 
hammer of a bell. In the second sug- 
gestion, an opaque or colored screen 
is attached to the weighted end of the 
lever. This shuts off or changes the 
color of a light placed behind it and 
flashes it on when the lever raises. 
‘The third method allows a knife switch 
to open when the lever tips up and 
closes it when the weight drops upon 
it. A spiral spring under the switch 
lever handle pushes it open when the 
weight is removed, The circuit can 
be wired to flash on a powerful elec- 
tric light at the top of a distant tree 
or tower, as desired, or ring a distant 
gong. 

Many other uses will suggest them- 
selves to the builder of this water 
‘signal and will be worth trying. 


APoultry-Pen Gate Operated 
from the House 
‘ANY owners of hens let their 


feathered flock out of the pen 
for a few hours each day. This ne- 


cessitates two trips to the poultry- 


k 


Why 0 out to the chicken-yard to open the 
uate? "Te can be done from inside the house 


yard: one to open the gate and a 
‘second to close it. 

If a small gate, hinged at the top, 
is placed in the fence on the side away 
from the house, it may be opened and 
closed from a point in the house, even 
if it is a hundred or more feet away. 
This is done by means of a wire run 
from the bottom of the gate over the 
top of the pen and through a small 
hole in the wall of the house to 2 con- 
‘venient point on the kitchen or pantry 
wall, where it is fastened to a lever or 
handle of the gate.—E. R. Sars. 


September, 19:0 


a 


| 


BH 


tt 


i 


: 
: 


Popular Science Monthly 


Testing Tips for the Electrician 


By Thomas W. Benson 


ROM time to time I have had to 

test all kinds of electrical appa- 
ratus for trouble, phase out leads, etc., 
as well as overcome difficulties in wir- 
ing. Of course it is possible to get 
along without special apparatus if a 
little ingenuity is employed, but it 
means a lot of lost time. It is en- 
tirely feasible to test out circuits 
connecting to water and gas mains 
for juice, and “riff” the receiver off 
a telephone for an indicator when 
nothing else is at hand; or standing 
on a dry board to find a blown fuse 
with the fingers, But why bother, 
when a few pieces of apparatus, tak- 
ing no more room than a small cam- 


‘S-{t. leads with a miniature attach 
ment plug, leaving the ends of the 
wire bare. ' The battery can be lipped 
into the pocket, one lead run to the 
telephone, the other leads from tele- 
phone and battery acting as testing 
terminals. 

‘A headband takes up too much room 
in the kit, so recourse is had to the 
following scheme: A small block of 
‘wood is bolted to the ring on the re- 
ceiver as illustrated. By gripping 
this block in the teeth any “clicks” 
are plainly heard, partly due to the 
receiver being pointed toward the ear 
and also to the vibration carried 
through the teeth and bones of the 


Receiver: 


Ex tom 
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AOCATING position 
YOR DOSING MOLES 


‘You who have engines and motors wrually need some way of stop- 
pingitber 


‘automatically. 


era, will save minutes and often hours 
on’ the job? Few electricians will 
have use for all the instruments, but 
they are handy for the man who has 
to drop his tools, roll up his sleeves 
and be ready to tackle anything from 
repairing a doorbell to wiring an 
apartment house. 

‘The first requisite is a pocket flash- 
t. The small flat nickel-plated 
lamps are the handiest, reasonable in 
price, and slip into the vest pocket. 
Alone it is rather limited in applica- 
tion, so for examining the interior of 
partitions obtain an St. length of 
fine twisted wire fitted at one end 
with a miniature attachment plug 
and at the other with a miniature 
socket. The lamp can be removed 
from the flashlight, the plug screwed 
in, and the lamp replaced in the socket 
at the end of the cord. The light ean 
be lowered into partitions and such. 
‘Once used you would not part with it. 

For testing circuits a telephone re- 
ceiver is possibly the best indicator 
and the flashlight battery will serve 
as a source of current. Fit a set of 


ne 


"Here are nix different ways of doing it 


head. This might be criticized on 
the point of being unsanitary. ‘The 
only protective measure the write 
hhas used is to limit the use of the 
vice to himself. 

The usefulness of the above instru- 
ments is practically unlimited. For 
instance, extensive alterations were 
going on in a large building and a 
number of outlets were to be altered. 
‘The service being removed, it would 
have been quite a problem to pick up 
live legs to tap in the extra lights 
without the above. The battery ease 
‘was simply hung on the feeds to 
panel, jumping the outside legs of the 
three-wire system together. It was 
possible to pick up live wires by 
“going in with telephone on differ- 
ent pairs in varioun parts of the 
building. 

So much for testing wiring. When 
it comes to locating opens and blown 
fuses on power circuits two 110-volt 
amps in series are usually employed. 
This is entirely satisfactory, but the 
lamps are bulky. If only sockets are 
carried, sometimes lamps cannot be 
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obtained, while the little device de- 
seribed here is even less bulky than 
two medium sockets. The test. was 
made by taking the windings from 
three 75-ohm, singlepole receivers 
and connecting them in series. The 
coils were then placed in a small 
round wooden box and 12in. leads 
run through holes in the cover. The 
box was filled with melted sealing- 
wax, the cover being glued firmly 
into place. 

‘The testing is done by “flashing 
out,” that is, holding one lead on one 
terminal and tapping the other on 
the other terminal of the circuit, 
This test set will pass about 1 ampere 
on 220 volts and half that on 110 
volts. After a little practice the volt- 
age can be readily determined by 
the size of the flash. The instru- 
ment should not be kept in the cir- 
cuit for any length of time or it will 
burn up. One of these has been in 
use nearly two years and is still 
working. 

‘Another handy device, particularly 
for the house wireman, is a magnet 
ized plumb bob. There are several 
makes of narrow steel plumb bobs on 
‘the market that can be magnetized 
and will serve the purpose. One 3 in. 
Jong and 34 in, in diameter is about 
right. If desired, it can be made from 
steel rod by drawing the temper and 
drilling as shown in the illustration. 
‘The point is ground and the rod hard 
ened. It can then be magnetized, 
either by rubbing on the poles of a 
direct-current-machine or by enclos- 
ing in a coil of wire and passing a 
heavy direct current. 

‘The bob, in addition to its usual 
purposes, is to be used in connection 
with a ‘compass to locate outlets 
through walls and ceilings and show 
the positions of horizontal studs in a 
wall or partition. How the writer 
utilizes it can be seen in the illustra~ 
tion. Dropping it down the parti- 
tion’ a compass is used to locate it. 
Tt thus reduces the wall cutting to a 
minimum and speeds up the work. 


Save Time When You Are 
Inflating Tires 


IME spent in unscrewing the dust 

caps in order to inflate tires may 
be saved by filing inside of valve cap 
‘on two sides with a rat-tail file so that 
the cap will 


slide down 

on the valve testo 
stem. When | 

you want to 

Temove cap, 

just push cap |i 

down hard 

and turn to eile ruc teens, 


the left 0 


that the 
threads on the 
valve 


cap can be removed without un- 
screwing. 


Children are sent to school and college that they may 

bbe better trained in mind and body to meet success 

fully, the competition and responsibilities of their own 
‘age. Equip your children with 
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Knows when 
to stop 


Garco enables one to avoid 
many unpleasant acquaintances 
‘met on the highways. 

‘Tough as the neck of an ox— 
strong and enduring—Garco 
gives your brakes a holding 
power that never flinches, 

‘You'll learn the many veasons 
when your brakes are Garco 
lined. “See your dealer, 
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Storing Away the Summer Shower 


By Dale Van Horn 


SIMPLE shower with an April- 

rain effectiveness was made as 
shown in the accompanying illustra- 
tion. The reason for its being was 
that a number of boys, deprived of 
the old swimming-hole, and disdaining 
the conventional tub variety, sough: 
a more primitive type of shower. 

A barrel was taken to the attic of a 
machinery shed and placed near the 
eaves as shown. A length of eave- 
trough was fastened in place along the 
edge of the roof nearest the spot occu- 
pied by the barrel, and an opening was 
made for a second pipe, to run through 
the side of the building, on a line be- 
tween the barrel and the open end of 
the eave-trough. 

A hole in the bottom of the barrel 
large enough to take a section of gar- 
den hose, and a hollow wood bung 
completed the plumbing from the 
barrel down. The hose was made se- 
cure in the barrel bottom by inserting 
one end of it through the hole and 
driving the hollow plug into it from 
the inside of the barrel. ‘The hose 
ran down to a convenient height above 
the floor below and the other end was 
provided with the flared sprinkler 
head from an old flower sprinkler. 

Now, to complete the arrangement, 
two lengths of cistern pipe, connected 
by an elbow and with a second elbow 
on one end, were run from the open 
end of the eave-trough into the barrel, 
the lower end of which, was supported 


i 


A barrel in the loft, filled with rain-water 
rom the roof, gives one areal shower bath 


‘on the surface of the water by a wood 
float, ‘The hinged pipe turns on the 
end of the trough. When the barrel 
is nearly empty, the pipe slopes down 
so that rain-water, running from the 
roof, is caught in the trough and 
transferred through the pipe to the 
barrel. As the barrel fills, the float 


us 


Tises, lifting that end of the pipe, and 
when nearly full tips the pipe so’ that 
it slopes in the other direction. ‘The 
rain-water then runs the other way, 
This original arrangement was so 
primitive that a kink in the hose 
served as a shut-off, and in order to 
get his shower, one must unwind the 
hose from two nails driven in a stud- 


of the old swimming-hole, a 


Berne saad homer bath wl oop you coal 


ding. However, a valve may be easily 
inserted above the sprinkler attach- 
ment. If there isn't a machinery shed 
handy, use that old barn or granary. 
It will be found that a barrel of 
water will, if used with discretion, 
serve several individuals once, or one 
individual several times, with a choice, 
soft-water bath. The water, standing 
by day under a warm roof, has the 
chill taken off in the evening. Build 
a board platform on the floor if it is of 
earth, provide a drain to the outside 
of the building, and enjoy a bath 
every night—if it rains often enough. 


A Waterproof Cement for 
the Camper 


-ACATIONISTS who have camped 

out under canvas and been up 
against a leaky tent without the where- 
withal to repair it will be interested in 
‘the waterproof cement now obtain- 
able for just such emergencies. 

‘When used to stop up a pinhole in 
a leaky tent, a drop of it will make a 
water-tight seal, impervious to mois- 
ture, It is flexible so that it will per- 
mit of folding the canvas without 
cracking. 

‘This new cement is also excellent for 
mending torn clothing, boots, blankets, 
broken. fishing-rods, tennis-rackets, 
or anything that is subjected to mois- 
ture or dampness. It comes in a small 
‘tube that takes little space in the eamp- 
ers pack and is absolutely essential. 
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Electric Bells Rung Directly 
from Large Generator 


NOVEL method of operating the 
call bells in a large factory 
directly from a high-voltage generator 
is shown here. ‘The foreman was an- 
noyed by the bell batteries running 
down every so often, so he pr 
to utilize the 
power froma 
large dynamo 
in a novel 
way, Tt was 
a six-pole 
direct-current 
machine. 

One of the 
poles was 
utilized as 
shown, 

‘The wires 
connecting 
this pole to its 
two neighbors 
were scraped clean close to the wind- 
ings, and one bell-wire soldered to eac! 
fone. The joints were then taped to 
prevent short-circuiting and the bell 
‘wires connected up in the usual manner. 

‘The revolutions of the armature 
were so rapid that no breaks in the bell 
current were noticeable and sufficient 
current was furnished to operate all the 
bells in the factory, but the current was 
not strong enough to burn them out or 
injure them in any way. 


This Homemade Carbon- 
Scraper Works Well 


ARBON causes more trouble and 

lows of engine power than any 
other engine fault. Although many 
people believe that in order to dislodge 
carbon from the engine a removal of 
the pistons or engine head is necessary, 
the ejection of the carbon may be 
accomplished simply through the hole 
left upon the removal of the spark- 


plug. 

Get three lengths of steel clock- 
spring, preferably about 34 in. wide 
and 10 in, long, and, after removing 
the temper from about 4 in, of the end, 


‘This kind of carbon-seraper 
SR athe ieee ay 


bore two holes through them and 
mount in handle, The holes will allow 
the handle serews to pass through the 
spring, holding it firmly in place. The 
free ends of the springs should be 
ground rounding. 

‘Turn the engine crank over until the 
piston in the eylinder upon which the 
‘work is to be done is at the top of its 
stroke. Insert the seraper and move 
back, forth, and around inside until 
some of the carbon is dislodged. Re- 
‘move this loose carbon by inserting 2 
tire pump through the spark-plug hole 
and blowing. 


Lightand Power from 
One Electric Socket 


or light and heat, from every 
single electric socket, with the 


Se 
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the convenience of having elec- 
tricity 100° 
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isis a day oferta events coming in 
rapid succession, 
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Some Unusual Belt Drives 


By R. C. Leibe 


T has been the writer's lot to design 

and install many unusual belt 
drives to accomplish a given end. 
‘A few are herewith shown in the illus- 
trations which doubtless will be of 
interest to. many readers who may 
wish to gain the same ends in power 
transmission. Crossbelts, when used 
to reverse the turning direction of the 
driven machine from that of the drive- 
shaft, whether large or small, are to 
be avoided when possible.’ While 
they have a slight advantage over the 
straight-belt drive in pulley-clinging 
ability, they are subjected to much 
wear on the inside as the cross rub- 
bing causes much friction as well as 
the uneven strain brought on the belt 
by its twisted condition as it passes 
over the pulleys reversing the direc- 
tions of travel of each. 

Figure 1 shows an unusual heavy 
drive which transmits 30 horsepower 
from the main-line shaft to the driven 
machine. It is given to show that it 
is very effective and can be used as 
well in heavy drives as with light 
power drives. This arrangement was 
designed to avoid the dreaded cross- 
belt transmission and yet reverse the 
direction of travel of both the driver 
and driven pulleys which would other- 
wise require the use of a crossbelt. 
‘The power is transmitted by an end- 
less leather belt (two-ply) and kept 
tight with the aid of an adjustable 
press pulley. 

Referring to A, line shaft-driver, 
the arrow points direction of travel. 
B shows location of driven machine, 
and the arrow shows its travel as oppo- 
site that of the driver. At C is shown 
stationary guide pulley, while at D is 
the press pulley o idler, which is self- 
adjusting to the streteh and pull of 


the belt. Its upper frame is hinged 
at E, and pulling cable, sheave-wheel, 
and weight are shown at F. Arrows 
on both guide and idler show travel 
direction of belt. Cross-dotted lines 


show the position of a erosshelt if 


Every big factory toda 
‘offers the machinist new 
Problems in belt drives 


such were used to reverse the power 
direction. 

Figure 2 shows plainly another un- 
usual power drive. It is a means of 
forming a square in power transmis- 
sion with a single belt, known as a 
quarter-turn drive, in that the face 
of the driver pulley forms square with 
the side of the driven pulley. In other 
words, owing to lack of space, or for 
convenience, many times a machine 
is desired set at a right angle to that 
‘of the mainline shafting or counter 
shafts, in which case a quarter-turn 
belt drive is necessary. Again, as a 
quarter-turn belt proves a "great 
trouble-maker when used direct. from 
the drive pulley to the driven, it be- 
comes a matter of overcoming this 
defect. Figure 2 shows how the 
‘writer designed a method which proved 
highly satisfactory. 

At letter G is shown the drive- 
puilley face, while H is the driven 
counter which leads to the machine at 
L. At I and K are the mule pulleys 
‘which act as idlers (stationary) and 
also produce the desired quarter turn 
of the belt without ill effects. 

Arrows point the direction of travel 
of each pulley in the battery. The 
dotted lines from drive upward show 
how the same arrangement can be 
used as a step-over drive to a given 
machine when in line with driven. 

‘The upper mule pulley at I is 
slightly misleading in sketch to show 
‘the position of belt clearly, in that the 
outer edge of mule pulley should be 
in line with center of driver pulley 
below at G. Then belt will run true 
throughout the arrangement of pulleys. 

Figure 3 shows ways and means of 
securing belt lengths quickly. ‘The 
same rules cannot apply to Figs. 8 
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and 4, the difference being that upper 
sketeh shows one pulley two thirds 
larger than the other, which requires 
this rule: Add the two diameters, in 
feet, and divide by 2; multiply this by 
8.16, and add twice the distance be- 
tween the centers of shafts. The re- 
sult gives the length of belt required. 
Or if one pulley is a trifle less than 
‘two thirds the size of the other, mul- 
tiply by 8.25 instead of 3.16, other 
measurements being the same. Ar- 
rows on sketch show plainly why this 
is done. 

Note center lines and other lines 
showing where or at what point the 
belt leaves the pulleys. With the 
large pulley, this point is past the 

with’ small pulley, not quite 
ter. 
may explain’ why many 
mechanics make mistakes in relation 
to same. 

Figure 4 shows two pulleys of the 
same diameter. For belt length, add 
to the circumference of one pulley 
just twice the distance between cen- 
ters. ‘The result is the length re- 
quired for the belt, 

This explains why both rules do not 
apply to both cases. 


Don’t Snap a Switch and 
Wake the Baby 


N hospitals where a night light is 
wanted, or where the noise of an 
ordinary snap switch will di 
nervous patient; in bedrooms, o 
hall, for father when he is out late, the 
switch here illustrated should prove in- 


usr secrets 


When pulled, this easily made “no-enap"* 
electric-light ‘witch will not wake the 
baby ‘nor annoy the nervous patient 


aispen 
from 
ought at any electrical supply store, 
and is inexpensive. 

Remove the switch from the wall 
box, if it is of the flush type, and sub- 

tute a flush receptacle. ' Cover it 
with a plate without a hinged cover. 
If the wall switch is not of the flush 
type, remove the switch and substitute 
for it an exposed type of screw recep- 
tacle. In the receptacle screw a dim-a 
light and into the di 


‘You now havea switch that will give 


you four graduations of light, “off,” 
“low,” “middle,” and “full.” Now 
when you have to get up at night to 
put out the cat, “low” gives just 
enough light to enable you to see your 
way about the room and there is no 
“snap” to rouse the baby.—M. KENt. 
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The Bouncer and the Tramp Molecule 


The story of the modern vacuum pump 


air at ordinary room temperature 

and under the pressure of the at- 
mosphere above, there are about four 
hundred million’ million million mole- 
cules in each cubic inch. It would be a 
poor pump which could not make a 
partial vacuum by removing some of 
‘these molecules, but it would be a most 
wonderful one’ which could remove 
them all. 


compression in the cylinder until they 
force their way through another valve 
into the outer air. 

‘To remove a larger portion of the 
molecules of a given vessel than is 
possible with such a pump, scientists 
have devised so-called ‘molecular 
pumps.” These operate on a some- 
what different principle. They act on 
the principle of the “bouncer” of the 


separator P 
prevents a 
molecule from 
sneaking from 
the exit to the 


a wandering 


Air-pressure depends upon the num- 
ber of molecules per cubic inch. 


the air is removed from 


old-time tough joint. The idea is to 


‘As catch one molecule at a time and to 


tramp of a 
molecule comes 


a vessel the pressure of 
the remaining air falls. 
Tits value is always pro- 


by a revolving drum 
portional to the number 


"A racuum,” says the dictionary, “is a space devoid of matter.” 
(Of what interest ia such empty space to you or me? Why should 
scientists be always trying to obtain a space entirely free from 
‘matler? Your doctor and your dentiat will tell you that a good 
tacuum in cesential in X-ray tubes such ox they use for the 
diagnosia of hidden ills in the body. ‘The radio operator will eay 
that the most sensitive devices which he waca in receiving the 
Jeeble electric wares from distant stations are vacuum tubes. 
‘The telephone-equipment man will refer to them as the means by 
which long-distance telephony in possible, whether by wire or 
wireless. The electrical engineer usce vacuum tuber of large 
size in rectifying alternating currents to get direct currents auch ox 

charging storage batteries. ‘The acientiat, and the 
dreamer of a future when hidden etorea of natural energy ahall be 
released under man’s control, will tell how in highly evacuated 
tubes he ie tearing to pieces the tiny invisible atom and learning 
the aecret of ite structure and the cause of radiant energy auch at 


Fig 3. In this pump 
mercury molecules 
do the pumping 


inat A, Very shortly he 


in the direction shown 
by the arrow marked 
He bangs against the 
walls of the cireular 
chamber and back again 
into the arma of the 
bouncer and thus inevi- 
tably toward the exit B. 

With this Gaede pump, 


‘of molecules per cubie 
inch which remain. 


the oun’a light. 


‘With a carefully made 
cylinder pump, with valves 
working in oil, the pressure 
may be reduced to a mil- 
Hionth of normal atmos 
pherie pressure. ‘Then each 
eubie inch would contain a 
mere matter of four hun- 
dred million million mole 
cules, a figure only to be 
compared to present-day 
national debts. So far as 
pressure is concerned, this 
‘would mean a pretty good 
vacuum, but there are a 
few molecules left after all 
the pumping. 

‘The ordinary vacuum 
pump depends for its action 
upon the fact that gases, 
like air, expand indefinitely. 
Such expansion is due to 
the ceaseless motion which 
is characteristic of mole 
cules. In their motion they 
are ‘constantly crowding 
and jostling each other into 
any space that may be 

lable for their travels. 
In the piston type of pump, one direc~ 
tion of stroke decreases this space and 
at the same time creates a partial 
vacuum in the pump eylinder. ‘The 
pressure of the air in the vessel which 
is to be evacuated, therefore rises un- 
til it lifts the valve, and some of the 
molecules surge into the pump cylinder. 
‘On the return stroke these molecules 
‘are crowded together, that is, there is 


2. Ver 
UE section 
of De Lang 
fouie's mers 
cary. diffu. 
sion pump 


give it a well-directed shove 
toward the exit. But if tha 
isthe method, it will work only 
if there is a fairly clear path- 
‘way between the bouncer and 
the exit. If too many mole- 
cules are moving between the 
bouncer and the outlet, then 
the molecule whieh is given the 
‘shove may be jostled 
back into the space 
where its presence is 
unwelcome. 
In air, at ordinary pressure, 
the average distance which a 
molecule may travel without 
colliding with one ofits fellows 
is only about a millionth of an 
ch. There would then be 
too big a crowd about the 
doorway for the bouncer to 
work, 20 he must receive 
assistance. This is obtained 
by using a “roughing pump” 
to keep the doorway fairly 
clear. Incidentally this. re- 
duces the density of the mole. 
cular crowd until the average 
path of free motion for a molecule is 
about one third of an inch. Now, let 
a molecule be caught by the bouncer, 
fand a few good shoves and out it goes. 
In the Gaede pump the bouncer is a 
revolving drum. In cross section it is 
shown as D in Fig. 1. The vessel to 
be evacuated is connected at A. An 
ordinary or roughing pump is con- 
nected at the exit marked B. The 
= 


fit is possible 
to obtain Fig. 5, Show: 
ing how mer- 
cury mole. 
cules work 


than with the best oil pumps. ‘The 
pressure in the vessel A is thus reduced 
to less than a billionth of normal at- 
mospheric pressure, 

There still remain in A about a 
hundred billion molecules per cubic 
inch; but molecules are so small 
fone of those which remain tra 
back and forth between the walls for a 
matter of 1200 feet or #0 before it 

collides with another mole- 
cule. Each molecule suffers 
about one collision a second, 
which is not very often com 

sidering the crowd. 
Inthe Langmuir condensa- 
tion pump which was devel- 
| oped in the Inboratories of 
the General Electric 
Company, molecules 
of mercury vapor are 
used for bouncers, 


Fig. 4. The Lengruie 
2 motor-driven 


1p with 
pup 
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There are billions of them, so that it | 


is a lucky molecule that gets by them. 
Figure 2 shows the pump in vertical 
cross section. In Fig. 3 it is shown 
assembled, and in Fig. 4 we see it 
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‘Fig. 6, Showing the we of amer- 
ceury diffusion pump in a well- 
‘equipped research laboratory 


col 
ROY C.CLAFLIN, Pres, Dep. 1154, 1th & T'Sta., Washington, D.C. 


mounted beside a motor-driven rough- | This Complete Drafting Equip- sas a 
ing pump. smelting 
‘The principle upon which Dr, Lang~ 


muir’s pump operates is easily under- ees at meets eyes eke pote 


stood by consulting the diagram of 
Fig. 5. ‘The explanation is taken from 
Mr. John Mili’ book, "The R 
of Modern Science”(Macmillan, 
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A Simple Radio Circuit SEXUAL 


SIMPLE circuit for receiving, one KNOWLEDGE | No ty. Bese a 


that is easy to hook up and 
manipulate. An ordinary single slide 
tuneris connected toan audion detector. 
‘The aerial con- Vv 
neets to the grid 


of the audionand a ear 9 rey ei 
the ground con- AMERICAN PUB. CO. 517 Wns Bde, Phitaceipa am ey oto 
nection is — 


brought to the 
filament. This 
makes it possible 
to tune up and 
down with but 
one adjustment, 
that of the 


pr a 


——MORSE AND WIRELESS—-—_— 


Asimple hoole-up for 
slider. fan audion detector ‘OMSIGRAPH MFG.CO. Dept IL, ee New York, 
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Here Is a Complete Model 
Fog-Signaling System 

Y the use of a working model, the 

U. S. Bureau of Standards is 

enabled to demonstrate the radio fog- 

signaling system and radio compass as 

employed by the government. Two 


‘A working model of radio compass perfected 
bby the United States Bureau of Standards 


¢hthouses in miniature are equipped 
with automatic radio-transmitting ap- 
paratus, the compass being located on | 
board ship. 

‘The working model impressively 
illustrates the method of locating a 
vessel by means of a radio compass. 
The compass coil is shown in the fore- | 
ground of the photograph. As this coil | 
is rotated on its axis, the radio signal 
from the lighthouse decreases in in- 
tensity until the minimum point is 
found, at which designation the in- 
dicator is pointing toward the light 
house which is at that time transmit- 
ting signals, 

Differing from actual practice in 
radio. fog-signaling, each lighthouse 
on this model is equipped with a 
buzzer which shifts automatically by 
means of clockwork situated beneath 


operati 
alternately from one lighthouse to 
another every ten or fifteen seconds. 


Cheap Rectifiers with 
Special Mountings 


EARLY every one who experi- 

‘ments with vacuum valvede- 
tectors is interested in the use of these 
tubes as rectifiers, for changing from 
alternating to direct current, but the 
majority do not wish to run the risk 


of using expensive tubes for this pur- | 
pose. 

‘Those who wish to use vacuum 
tube rectifiers will find the instrument 
described herewith satisfactory, 
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about cost, as the bulbs retail at 
about sixty-five cents each. More- 
over, they are of very rugged con- 
struction and will last for a long time. 

All that is needed to construct an 
instrument of the type mentioned 
above is one or more double-contact 
bayonet sockets, such as are used for 
any automobile electric-light bulb. 
The long double connecting socket 
shown in the picture herewith is the 
‘most economical, as it costs but 
twenty-five cents, and can be cut in 
half and two complete sockets made 
from it by sawing all melallic parts 
in two, ‘The composition center will 
then hold the parts together. 

‘The bulbs used as rectifiers are the 
bayonet-base type, round automobile 
headlights of the double-filament type, 
just recently put on the market for the 
Ford automobile. One filament should 
be burned out by an over-voltage 
current applied to the proper ter- 
minals, ‘The connecting wire and all 
that remains of this filament coil can 
then be used as the plate, and the re- 
maining filament, which consumes 
only .85 amperes, can be used to sup- 
ply the electron stream. 

‘The usual alternating current can 
be fed to the filament and plates of 
these bulbs when suitably reduced by 
transformers, and direct current taken 
out in the manner usual with such de- 
vices. 

These tubes will pass about 0.5 
amperes each under suitable con- 
ditions.—R. U, CLARK, 8D. 


Solid-Silver Switch-Points of 
Low Cost 


OLID-tilver switch-points for load- 

ing coils and receiving transform- 

ers such as are used with the average 

radio set are much to be desired, but 

generally taboo on aecount of the usual 
high cost of such parts. 

Tn the loading coil shown herewith 
the contacts are of solid silver. They 
weremadefrom 
the beads of a 
silver necklace, 
Each bead has 
‘a small hole | 
through the | 
center in which 
the wire termi- 
nals from the 
coil, or a small 
brass bolt, can 
be inserted, and if desired soldered 
with a very small soldering-iron. 

The beads cost about two dollars 
a hundred for the one-eighth-inch 
size, larger beads costing more in pro- 
portion, but the largest only 
figure out about three cents each, 
which is very much cheaper than the 
cost of even a silver-plated switch- 
point. 

In the instrument shown here the 
beads are mounted on a small ten- 
cent disk record which in connection 
with a neat knob and silver-plated 
‘switch-arm makes a very fine-appear- 
ing instrument. The end of the 
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with an increase of $50 a month. 
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study at home, The boss says my 
spare time training has made me a 
valuable man to the firm and there's 
more money coming soon, We're 
starting up easy street, Grace, thanks 
to you and the I. C. S.” 


Today more than ever before, 
money is what counts, You can't 
get along on what you have been 
making. Somehow, you've simply 
got to increase your earnings. 


Fortunately for you there isan un- 
failing way to do it. Train yourself 
for bigger work, learn to do some 
one thing well and employers will 
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switch-arm can be made in the form of 
a semicircular cup or depression if 
more contact surface is desired. At 
any rate, the very highest efficiency 
can be had from contacts of the type 
just described. —R. U. CLarx, 30. 


‘A Generator of the Uni- 
Polar Disk Type 


HE theory of this machine is the 
same as that of the drum type. 
In the drawings A is a vertical 
axial section through the generator. 
‘This and the 
other figures 
are repro- 
duced from 
the drawings 
in my patent. 
Diagram B is 
a face view of 
the rotor and 
C is a face 
view of one of, 
the stators. 
A pair of 
stators is se- 
cured to the 
frame, the 
stators’ being 
disks and ar- 
ranged coaxially with the st 
the rotor is secured to the 
is arranged between the stators. 
Each stator has a hub, 5, which is 
secured to the frame. The field wind- 
ings, 6, are arranged on these hubs 
between the frame and the disk. 
‘The inner face of each disk, 4, that is, 
the face remote from the hub, has 
series of annular grooves in which are 
arranged the armature windings. The 
face poles, 9, are arranged in series, 
each series being at a tangent of 1114 
degrees. Air gaps are provided be- 


tween the members of the series, as 
will be evident from an inspection 
of C. 

‘The rotor is a disk of annealed 
wrought iron, secured to the shaft. 
‘The face poles, 12, which are also of an- 
nealed wrought iron, are placed upon 
the opposite face of the rotor at 
tangents of 111; degrees. 

When the rotor turns, the magnetic 
cireuit is moved out toward the periph- 
ery of the stator. Therefore, every 
2314 degrees that the rotor turns, all 
the magnetic lines will pass through the 
armature coils, producing in them a 
continuous current.—0. S. Mock. 
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Here Is Yet One More 
Regenerative Circuit 


‘HE cireuit shown in the figure for 

‘the reception of undamped waves 

‘has also a marked amplifying effect on 
spark signals. ‘The tuning is simple 
but very sharp. Any condenser of 
105 microfarad will do 

‘The usual small variable con- 
isCy. The grid leak R is made 


‘A simple and easly tuned re- 
feperatve circuit with amp 
iyiog effects cn spark signals 


by pencil lines on a piece of paper, 
and should be adjusted by the usual 
method of drawing more lines unt 
the bulb oscillates properly, and then 
should not be readjusted. L is a 
variometer. 

‘The tuning is done entirely with L 
and Cj. A tapped inductance may be 
used in place of a variometer, with a 
alight sacrifice of selectivity. For long 
wave-lengths the inductance must be 
Increased by adding a coil in series 
with L, The cireuit may then be used 
through a range from 200 to 20,000 
meters, —BURNETT TYLER. 


S.0.S, Received from a 
Wrecked Seaplane 


‘0 doubt many of us 

reports of seaplanes beit 
to alight in the water because of 
engine trouble or some other causes 
and having summoned aid by means of 
wireless, 

But how many of us know how 
this is done? We have a hazy idea 
perhaps that the wireless operator 
merely has to tap some magic key and 
the 8.0.8. signals are sent forth with- 
‘out further ado, as on the ordinary ship 
carrying wireless. But such is not the 
case. 

On a seaplane the aerial i 
unwound from a reel wl 
downward, When the machine is 
forced to slight on the water this 
trailing serial is put out of action at 
‘once and wireless communication is 
out of the questi 
_ Many aviators have been stranded 
in this plight. 

‘The difficulty, however, has been 
overcome by the two inventions known 
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TOP SAN Wen Wading DC! oe .] | one into the other, Te measures 10 fe 
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Four aerial wires stretch from the 
top of the mast, two going to the 
PATENTS wing tips, one. to the rudder” post 
: and" the fourth to” the wireless 


cabin. ‘These’ wires also act ag 


i 
[ and stays to the mast and obviate the 
T di M Ak: y age Rend ee i ‘The mast 
: Bernese see aan ine 
j rade Marks 2 can be 
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ELECTROUTICTNTERRUPTER 
‘An electrolytic interrupter of 
Simple construction sultable for 
‘se ig ssvall transmitting sets 


rubber. A small hole is drilled through 
this block from end to end, and reamed 
out until the heavy wire fits in it 


i If you are a reader of 


SCIENTIFIC sugly. A similar hol drilled In the 
AMERICAN te taiped nad laren sa cosa 


itlustration. The heavy wire is pushed 
through the holes until about ¥% in. 
projects beyond the block. 

To use the interrupter, fill the jar 
with clean water until it reaches a level 
about half way up to the rubber block, 
Then connect the interrupter to the 
spark-coil and the source of current. 
Pour sulphuric acid, drop by drop, 
through the vent-hole until the inter- 
rupter starts and a heavy flame jumps 
the gap. Occasionally the wire clec- 
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Grinding Carburetor Needle- 
Valves Accurately 


HEN a carburetor floods, the 

usual source of trouble is a leak- 
ing needle-valve, perhaps due to dirt 
getting in between seat and valve; 
but after considerable service it is 
caused by a worn necdle-valve, valve 
seat, or both. If not too badly de- 
teriorated, the valve can be ground 
into its seat to make  gastight con- 
tact, provided valve and seat are ac- 
cessible for manipulation. The mis 
take often made in such work is the 
‘use of emery or regular engine-valve 
grinding compound, which is alto- 
gether too coarse for such small valves. 
While such a compound may at first 


c o— routs texto se 
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‘Mr, Parker describes the art of grind 
ing carburetor needle-valves. Strange 
to relate, a cleanser does the work best 


produce a tight seat, flooding will soon 
start again, probably worse than be- 
fore, and both valve and seat will be 
ruined. 

Long experience in overhauling air~ 
plane carburetors, which receive ex- 
tremely hard service, demonstrates 
that the most suitable material for 
grinding the valves is the cleaning 
compound known as “Bon-Ami,”” 
which may be bought for about ten 
cents a cake, and water (not oil). 
‘Other similar materials were found to 
‘be too coarse, though appearing at a 
‘casual examination to be about of the 
same gmde. A handy grinding set 
consists of a tin or preferably a brass 
or copper box with a partition sol- 
dered in, forming two compartments: 
one just large enough to hold a cake 
of “Bon Ami” and the smaller one for 
water. It is not necessary to pul- 
ize the cake; a little of it may be 
scraped up with the point of the 
needle-valve and a few drops of water 
applied. 

‘The valve is ground in in the same 
manner as the larger valves on the 
engine, by turning back and forth 
and frequently lifting, adding more 
water and less compound as the 
grinding proceeds and valve and seat 
become smoothed. 

Before grinding and before and 
after testing, both seat and valve 
should be thoroughly cleaned and 
dried—any compound remaining on 
them will interfere with the testing, 
and any gasoline remaining afterward 
will interfere with the proper action 
‘of the compound and water--in fact, 
grinding under the cireumstances will 
be almast impossible 
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Learn at Home! 


Employers everywhere are 
looking for men with mechani- 
cal ability. Splendid salariesand 
rapid advancement are offered. 


There is an easy, delightful 
way in which you can learn 
right at home in spare time. For 
29 years the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. CS. help, but never 
were opportunities so great as 
now. 


Let the I. C. S. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it today. 
This doesn't obligate you in the least 
and it will bring you information that 
will start you on a successful career. 
This is your chance. Don't let it slip 
by. Mark and mail this coupon now. 
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‘A cloth and a hardwood stick, not 
metai of any sort, can be used for the 
cleaning and drying, but if a com- 
pressed-air hose and small nozzle is 


handy, as would usually be the case | 


around a garage, it is by far the best, 
as the seat is quickly cleaned and 
dried in one operation. 

‘The method of holding the valve 
while grinding depends wholly upon 
the make and type of carburetor. If 
the stem projects, it may usually be 
ground in place; otherwise a special 
fixture is required. One is shown in 
the sketch, filed up from a strip of 
brass and bolted to a lug on the out- 
side of the float chamber. A notch 
on the inner end of the bracket receives 
the stem of the needle-valve and care 
must be taken to center up the fixture 
before starting to grind. Some of 
the small short needle-valves either 
have x slot for a screwdriver, or one 
may be cut with a special narrow saw 
filed up from a thin steel spring; these 
fare usually ground in place after re- 
moving the cap. In any event, the 
fixture, if required, must be designed 
tomect the special needs of each par- 
ticular case. 

In regard to the time needed for 
grinding, five to ten minutes should 
be sufficient; then test under a fair 
amount of pressure and if flooding 

il occurs, dry and grind again. It 
is well, at the same time, to give the 
carburetor athorough overhauling; for, 
should there be any foreign matter in- 
side the float-chamber, it will later 
cause trouble. 


An Oil-Feeder for Machine 
Cutting-Tools 
SIMPLE but good oil-feeder can 
be made of an old oil-ean as 
shown in the illustration. The sec- 
tions are eut from the bottom of the 
can, leaving the strip, which is the 
width of a small nut. ‘The nut is sol~ 
dered to the center of the strip and 


How to use an old 
oi-can as anol 


a pin threaded part way is screwed 
through the nut, the unthreaded part 
being filed to a size a trifle smaller in 
diameter than the threaded part. A 
piece of sheet iron is shaped as shown 
at X and slipped over the neck of the 
‘can, where it is held by the spout when 
the latter is in place. ‘The can may 
then be attached to any part of the 
machine for use. Oil is poured into 
the can and the flow regulated by the 
pin.—W. H. Uxpexwoop. 
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Adapting the Pliers for 
Slotting Screw-Heads 


ECHANICS who work upon 

‘small machines or other me- 
chanical appliances, such as clocks, 
phonographs or electrical apparatus, 
will find this idea of value. Where 
many serew-heads are to be slotted, 
some suitable means of holding them 
is necessary. To this end a pair of 
snub-nosed, 
parallel-jaw- Sis 
ed pliers can FEY Ue Vote 
be quickly Wt 
adapted. 

Close’ the sor 
jaws and drill ME 
a small hole sccw 
down between ws 
them in the 
center to a 
depth of al 


Plier jaws sawed in 
this manner are 
doubly useful 


center of the hole. 

Harden the jaws so they will with- 
stand future sawing in the slot. 

To use: Place the screw-head in 
the hole at thebottom. Close the j 
about it and hold the pliers against 
the bench, 

‘Then run the saw down the slot and 
cut the slot in the screw-head as deep 
as desired.—Winpsox LOWELL. 


Does the Spark-Lever Mean 
Anything to You? 


ATURALLY a car operates at 

least expense per mile when it 
Tuna in high gear with the spark 
advanced, although sometimes this is 
not thecase. When the car is running 
elowly this condition is a most ex- 
travagant one, first, because the spark 
is then too early producing « spark 
knock, und, second, because the power 
impulies are further apart and the 
action is therefore less even, power 
being cansumed in overcoming the 
inertia of the fly-wheel, which is very 
‘#reat at an uneven torque. 

Many drivers try to stay in high 
ear and keep their spark-levers ad- 
vanced all the way as long as pos- 
sible in climbing a hill, Under these 
conditions, when a change is finally 
to be made, it may be necessary, to 
go down into low because of the low 
speed, whereas second would have 
sufficed with a little more momentum. 
Not only this, butthereisagreat strain 
fon all parts and too much fuel is 
being wasted in this destructive effort. 

‘Most driers who do this think they 
‘are economizing, beeause they figure 
their engines are turning over less 
times the given distance of travel, and 
hhenee that less gas is being passed 
through the engine and burned. This 
is not so, for if a change were made 
to second speed, actually less fuel 
would be consumed. 
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To Repair Your Battered 
Axle-Threads 


‘HE threads on an automobile axle 

are often battered when removing 
a wheel. If the axle has a castellated 
nut—and 
nearly all of 
them have— 
the nut can 


which will recut the threads. The 
castellations act as a cleaner for the 
nut, which is then just as good as a 
die.” This suggestion is especially use- 
ful for odd-sized axles. 


How To Fold Your Inner 
Tire Tubes 


LWAYS there is a right and a 

wrong way to do everything. 
This applies to the folding of an inner 
tube as well as pitching hay or regu- 
lating a wateh. And yet s0 few auto- 
mobile owners really know or care to 
know how to put away an innertube so 
that it will keep in the best condition 
for future use. The result is that the 
tube will perhaps crack around the 
valve, dirt will grind little invisible 
holes through the rubber or a twist will 
ut such a strain on the whole structure 
of the tube that, if left alone for a 
ength of time, it will erack almost as 


| soon as blown up and put in use, 


‘There is no particular art in folding 
atube; it is only a matter of taking the 
time, 

‘One of the best methods is illus 
trated in the accompanying photo- 
graph. ‘The tube ls deflated and laid 
out flat with the valve uppermost in 
the center. ‘Then fold one end over 
toward the valve, then the other. 
‘Then bring these two folded sections 


together and secure in a solid bundle 
with a pair of heavy rubber bands 
nade of harrow sections of inner tube, 
Put away in a cloth bag or in a box of 
suitable size and shape. This method 

Keeps the valve inside and. puts no | 


strain upon it, and also insures instant 
accessibility in case it is wanted in a 
hurry. 

‘This method is not new, but is just a 
reminder for the man who likes to 


throw his tubes under the seat any old 
way so he can swear later when he 
finds them chafed and punctured | | 
through his own carelessness. 
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Protecting the Open Auto- | 
mobile from Sudden Rain | 


‘ANY automobifists prefer to | 
keep their automobile tops down 
in summer, because of sudden rai 
storms. How often do we see an open | 
automobile parked beside the curb, the 
owner in his office, or store, or house, 
the seats so deluged by a sudden rain- 
fall as to make it impossible to use 
except at the expense of wet clothing? 

Here is how a man solved the 
problem in a simple way: A blanket 
is made of top material—either pyroxy- 
lin coated or rubberized. It need not 
be of as heavy material as the top. 
Making it consists merely of cutting 
‘the goods to desired size and hemming 
the edges. It can be folded and tucked 
‘out of the way when not in use. Goods 
are obtainable from top-makers, trim- 
mers, and department-stores. 

If there appears to be danger of rain, 
the automobilist spreads the blanket 
over his ear, while leaving it to enter 
fa building. ' This saves the time and 
bother of putting up the top. 


It’s the Little Things that 
Count in Automobiling 


NE of the best methods for keeping 

theeylinder walls free from earbon 
is to treat the inside of the cylinders 
with a mixture of alcohol and kero~ 
ssene in the proportion of one to three. 
‘This must be done when the auto- 
mobile has come in from a run and the 


Ifa trouble lamp is not at hand, pour 
some gasoline on to some sand.” This 
‘wll give enough light to make the repairs 


engine is hot, One third of a drinking- | 
glass full of this mixture should be 
{injected in the compression cocks 
of the engine when it is silent and | 
allowed to remain overnight. Next 
‘morning the engine should be allowed 
to idle, and, after it has warmed up, 
the peteocks opened one at a time to 
assist in blowing out the particles of 
carbon. 

If this is done regularly once | 
& week or every four hundred miles, | 
the cylinder walls will be reasonably | 
free from carbon and the engine will 
deliver its maximum power. 

If you open the relief valves to look 
for a cylinder missing explosions, and 
fail to see a flame, do not condemn | 
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Electricians 


Here's your chance to 
Jearn more about electric~ 
y, and make more 
money. ELECTRI- 
CIAN’S WIRING MAN- 
UAL, by F. F. Sengstock, 
EE. 


gives complete and accurate 
directions for all kinds of elec- 
trical wiring. The author is an 
electrical engineer with many 
years’ experience as an inspec- 
tor on the Chicago Board of 
Underwriters, and you can de- 
nual. W's 
h-brow" treatise, but 
is written in simple, lain 
English, and $0. thoroughly 
illustrated that it is exsily 
understood by the amateur 
electrician, 
Tn short, the quetions tat, the 
cecteal Worker wants unwnered by 
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that cylinder. Open the throttle and 
give it enough gas to fire. When the 
throttie is closed and the relief valve 
‘open, the engine sucks in so much 
fresh air that some cylinders cannot 
fire. 

If your engine is slow to warm up 
and the hot-air intake does not leak, 
give ita richer mixture by means of 
the choke-valve. But do not do this 
too long as raw gasoline will be drawn 
into the cylinders and may result in 
carbonizing badly. 

Many times a motorist is caught on 
the road at night with tire trouble and 
finds himself without a trouble-light. 
In this difficult situation scrape up 
small pile of sand. Pour about a cup 
of gasoline on it, and touch a match 
to it. ‘This will burn fifteen or twenty 
minutes and will provide sufficient 
light to make the repair. 


Sharpen Your Knife on the 
Family Scissors 


EXT time your pocket-knife 

needs sharpening and you ean't 
find anything to whet it on, try the 
scissors. 


Wht the edge of the knife on the 


tives a keen 
cutting edge 


sharp edge of the scissors blade op- 
posite the cutting edge, and you will 
probably be surprised at the result. 
‘This will not always work well if the 
knife is very dull, but for ordinary 
work it is a good and a quick way to 
get a keen edge. 


A Stencil-Holder for Marking 
Merchandise Barrels 


F a great many barrels have to 

be stenciled, the task becomes 
‘a weary one. A method of applying 
the stencil rapidly and of lightening 
the labor is herein shown and wil 
repay the user for the trouble 
making it. 

Erect a solid post in a position 
where the barrels can be quickly rolled 
and handled. ‘Then take a piece of 
leather or canvas belting somewhat 
longer than the circumference of the 
barrels and rivet one end to the metal 
sten 

‘The opposite end should be riveted 
around a square ring of stiff metal 
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rod, larger than the width of the belt. 
‘Then rivet a second shorter piece of 
belt to the other end of the stencil, 
Pass it through the square ring on the 
first piece of belt and fasten a handle 
Fasten 


of stiff metal to the free end. 


‘The stencil belt is polled tight around 
the barrel and the paint is applied over it 


the longer belt to the post as high as 
the point at which the barrels are to 
be stenciled. 

Set the barrel against the post, loop 
the belt over it and draw the strap 
tight. 

‘This will pull the stencil tightly 
‘against the barrel. The strap ean be 
held with the left hand and the stencil- 
brush applied with the right. This 
will mean much saving of time where 
many barrels are to be handled, 


A Belt-Cutting Device on 
Tinners’ Shears 


HEN it is desired to cut belting 

or strips of similar material, the 
difficulty lies in keeping the strip of 
uniform width. With the attached 
device on a pair of common tinner's 
shears as a guide, the job can be done 
easly. 

Drill a small hole near the top edge 
of the uppermost blade, Tap this 
hole and then provide a steel rod, 
threaded for a tight fit and long 
‘enough to include any width of belting 
you will cut. Bend one end of the rod 
at right angles to act as the first 
guide. 

Thread the rod in the hole in the 
shears about halfway through. ‘Then 
run a tight fitting, wide nut on the 
opposite end to act asa second guide. 
‘The assembled affair is shown in the 
sketeh. 

‘The distance of the cut from either 
side is determined and then the rod 


scissors cannot help but cut a 
rags lnc becouse tne gone directs thes 


and nut are adjusted so the blades 
will cut at that point and each guide 
bear on its own side of the stock. 
‘This keeps the shears from deviating 
from the intended line and insures a 
straight cut. 


as: 


SIMONDS 


Inserted Tooth 
Metal Saw 


For any kind of metal cut- 
ting your saw should be a 


SIMONDS for results. 
-How that blade of 
SIMONDS tempered steel 
holds its edge and saves re- 
sharpening. 
—How those sharp high 
speed steel teeth eat the 
work. 
Every SIMONDS Saw is 
scientifically heat-treated, 
properly manufactured, 
keenly inspected. Over 
40,000 satisfied users prove 
their worth. 
Simonds Manufacturing Co, 


areouver, Hc. 
Soom i 


‘SAW STEEL! 
PRODUCTS 


+ $218.50 


eorex eisai mares an encnrne oS 


Remand for Trained Mon, 


4 Yourseit ts 

Command a Salary. of 

$3,500 to$10,000 
Yearl; 


Easy fo Play 
Easy to Pay 


SAXOPHONE \ 


BUESCHER "772, 


Deafness 


How to Run a Lathe 23/23", 


addres fr tencents liver eta act 


South Bend Lath 


For the Machine and Repair Shops 


13" Lathe - $385.00 | 18” Lathe - $ 735.00 
aes > as.00 | 21” 90000 
er «2 somo] eZ 28000 


Made with straight or gap bed 


‘South Bend Lathes aren usein manufacturing plants 
in'54 countries throughout the world. Ext. 1906. 


‘Free catalog mailed om request. 

SOUTH BEND LATHE WORKS 

425 E. Madison St,, South Bend, Ind. 
138 


Popular Science Monthly 
To Make a Windmill from 
a Bicycle-Hub 


HE cay of small windmill 
jepends largely upon the bearings. 
For a small windmill there is no 
better beginning than the hub of an 
old bicycle wheel. ‘The hub from the 
rear wheel will answer for a consider- 
ably larger windmill than the front 
hub. The vanes can be cut from a 


A bicycle hub makes the best kind of a foun- 
“ation on which to build an efficient windrall 


single disk of galvanized iron and bent 
to the proper angle, and a hole cut in 
the center so that the disk will lie 
against one of the hub flanges, to 
which it ean be riveted. Or, if desired, 
the vanes may be made separately and 
riveted to the flange. ‘The other flange 
serves as a support for a stamped 
steel pulley. If necessary, the holes 
may be enlarged to take ‘screws for 
fastening a wooden pulley. One end 
of the threaded 

means of the nut 


necessary to use a 
good deal of care with the fastening 
for in a windmill of this type that 
built last summer there was a rather 
surprising tendency for the nuts to 
work loose, 


Connecting Dry Batteries 
to a Flashlight 


YY connecting several ordinary dry 
cells to a flashlight, it may be 
used for long periods without the 
expense and short life common to the 
standard flashlight battery. This 


‘A round stick cut in the manner shown con- 
inects a dry battery to any ordinary flashlight 


makes it a good bicycle or carriage 
light, and it may also be used in place 
of a miniature lamp on a battery- 
lighting system. 

For a two-cell flashlight, obtain a 
round stick 13 in. in diameter and 4 
in. long. Measure 134 in, from one 
end and 3¢ in. down from the side, and 
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Your Machine's 


Value Depends— 


Your machine's value 
may vary with the skill of 
its operator, the manner 
of its adjustment, the con- 
dition of its repair; its 
capacity may never 
realized. 

But records of its production, 
made as the machine works, 
will show ais prowess a 

lucer au what rig) 

ing will do. 

The machine's full value is 
utilized only with a 
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take out a block. Then place in a vise 
and drill a 3/16-in. hole lengthwise 
% in. from the edge of the block, 
beginning at A, Fig. 1. Cut out 
piece of brass of the shape shown at 
B, and attach to the end of the block. 
No. 18 insulated wire is run from the 
screw, in B, through the block length- 
wise and connected at C, At C there 
is a strip of copper 3s-in. wide and 134 
‘in. long. One end is drilled for screw, 
C, the other has a connecting post, D. 
| Drill_a hole through the flashlight 
| case for D to come through, as in Fig. 
2; also put a post on the screw cap, at 
E, Fig. 2. 

When the block is slipped into the 
flashlight the contact B, touches the 
base of the bulb. Be sure to place a 
cardboard disk between the screw 
cap, at E, and the bloek, in order to 
prevent a short circuit through C. 

‘The batteries are put on at D and 
E, Fig. 2, and the current goes through 
the copper strip from D, lengthwise 
of the block through the wire. It gets 
to the lamp through contact B, Fig. 1, 
and back to E, through the switch. 

When you wish to use a flashlight 
battery, the block ean be removed by 
pushing D down through the hole. 


A Valve-Spring Compressing 
Tool You Can Make 


NE can buy millions of accessories 

and tools made for various pur- 
Poses by inventors who have nothing 
else to do but sit and plan intricate 
arrangements for simple things. The 


K exnnace toot —y 


bears 


‘This valve compremor is made 
from « hinge and spring and is 
fully the equal of the kind you 
buy’ in the hardware stores 


writer has tried many different kinds 
of valve-spring compressing tools, but 
not until he used his own brains was he 
satisfied that the problem of compress- 
ing springs had been solved. 

Any one with a drill and a hack- 
saw can make a spring compressor 
in ten minutes, a device that is guar- 
anteed to be the best tool made for 
the purpose. 

‘Materials required are an old door 
hinge and a 14-in. carriage bolt. Cut 
a slot in the end of the hinge, just large 
‘enough to slip over the vaive stem. 
Cut holes in the hinge for the carriage 
bolt and the thing is done. Slip the 
two leaves of the hinge over the spring; 
turn down on the nut and the spring 
is compressed. The spring may be 
left in the compressor until it is to be 
replaced. 


Modern Methods 
and Superior 
Drop-Forgings 


"Tiicconomieal production 
of Drop-Forgings requires 
the use of many modern labor- 
saving devices and efficient 
means of shop transportation 
must be provided for heavy, 
bulky pieces like crankshafts, 
axles, ete. 


In Williams’ Works, 
unloaded from the 
arried to the shears by travel- 
ys. cranes, ‘Thence, until the 
forgings reach the shipping pl 
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placing the forgings on suitable 
platforms as they pass 
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and delivered by the jitneys 
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Garage Repair-Tags Are 
Handy Things 


TEN a car goes into the repair 

shop, it is tagged. After the job 

is finished, the tag goes to the book- 

keeper and is used for itemizing the 
bill to the owner. 

‘The bookkeeper is usually a dainty 
damsel who doesn’t like to soil her 
pretty pink fingers by handling greasy 
Job-tags. 

Tt really isn't necessary that she 
should. A tag-holder is the thing now 
in up-to-date garages. A piece of 
leather cloth or leather substitute is cut 
the required shape and size. A piece of 
transparent sheeting (same material 
as is used in the window lights of the 
car) is then cut about a quarter inch 
smaller all around. ‘The edges of thy 
back, which may be a piece of top 
material, are lapped over the bottom 
and sides and sewed down. The top is 
loft open to allow the tag to be slipped 
under the sheeting. 

‘The holder is washable, since both 
back and face are waterproof. Of 
course the holder can be used over and 
over again. No more greasy fingers 
for the garage bookkeeper. 


A Way to Remove End Play 
in a Crankshaft 


T is not always practical for one to 
replace the main bearings or the 
caps in an engine which is giving no 
trouble except for a slight end play 
in the crankshaft, 
Although any end play in this 
member is destructive to both the 


engine and the transmission, it 
seems a pity to spend time in fitting 
new bearing caps, and so the following 
‘suggestion is given to obviate the 
trouble: 

‘Measure the clearance between the 
last or rear bearing and the flange 
on the end of the crankshaft, and 
dress off the end of this last bearing 
until approximately 4-in. play or 
clearance at this point is obtained. 
Next fit a bronze washer so that it 
will compensate for this clearance 
and have a hole in it 4 in. larger 
than the shaft. Cut the washer into 
two pieces with a hacksaw, then fit 
two machine screws to hold the two 
parts together. This split washer may 
then be placed over the crankshaft 
between the bearing and the flywheel 
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flange, and will compensate forend play. 
Upon referring to the illustration, 
one will note that where the retaining 
screws pass through the halves of the 
washer, the lower part has been 
filed flat. ‘This is to permit the fitting 
of a flat piece of iron between the 
head of the screw and the washer. 
‘This latter piece of iron should be 
clamped beneath the head of the 
bearing-cap retaining-bolt and will 
Prevent the washer from rattling. 


Compression Testing with a 
Homemade Tool 


F you were to ask your automobilist 

friend how much compression he 
had in his engine, he might remark: 
‘Well, the compression is pretty good 
in cylinder number one; not so good in 
number two; poor innumberthree; and 
medium in num- 
ber four.” When 
it comes to actual 
pounds peraquare 
inch, he would be 
entirely at 
sea; yet the 
actual pres 
sure in 
pounds is an 
important 
thing to 
know, 

Tt is ow 
sential that 
the compres- 
sion be prac- 
tically the 
same in all 
the eylin- 
ders; if the compression is unbalanced, 
the engine vibrates, knocks, and gives 
aan uneven flow of power. An’ un- 
balanced engine is often the cause for 
much trouble and discomfort, yet the 
owner seldom realizes this. ‘He feels 
that he can guess at the compression 
by turning the hard crank, yet his 
{guess is worthless unless the compres- 
sion is absolutely “rotten,” to use a 
slang expression. 

Before you drive another hundred 
miles, go into your garage and make 
the little device illustrated—a com- 
pression tester; use it regularly, and if 
the compression in your engine falls 
below 60 pounds, itis time for you to 
make repairs. 

Remove the porcelain from an old 
sparkplug and put back the gasket- 
retaining bushing, but omit the gas- 
kkets. Remove the inside from an old 
tire valve and cut a hole in a flat piece 
of tin, just large enough to receive the 
head ‘of the valve. Push the valve 
through the tin, place the whole on a 
flat pile of sand, or on a concrete floor, 
and over the stem of the valve place 
the shell from the spark-plug. Then 
Pour in some melted lead until the 
valve stem and the spark-plug are 
firmly held together. At any time you 
may screw an air-preasure gage into 
the device and put the plug into the 
cylinder. ‘The compression will be 
shown in pounds to the square inch, 


TIRE VAL 


TIN Hows 
Valve White 
POURING LEAD 


This old sparkplug. com- 
Dremion. teter tells you 
the condition of your engine 


“What you want to 
know is right here” 


That's why 

Book. “ies prnct 

Know—and omy 

You want them: 

hese acy del and tap acy src and ge cu 

{ng decimal equivalents: ete-—ail in a handy book, 
epi youre oF carry out 


es 


The Midget Side Rule 


fF fre ta tt 


Gihon Slide Rute Co. Sai cl cal fs 
Do You Work in a Factory? 


125 0 Wath or an Hour « Day 
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Is Yours a Quality Kit? 


‘The progress you 
make in the shop is de- 
pendent on the qual- 
ity of work you turn 
out. High quality 
work calls for high 
quality tools 


Good Work Means 


Advancement 
‘Therefore see that 
the tools you purchase 


are accurate, durable 
and of known relia- 
bility. Good tools are 
a worth-while invest- 
ment. 

Brown & Sharpe 
Tools are designed by 
men who have studied 
requirements 
| men who 


ticipated your 
exacting © de- 
mands. Brown & 


Sharpe tools are good 
tools.” 

Catalog No. 28 
describes our complete 
line of machinists? 
tools. You'll also find 
many pages of 
information for daily 
referenc 
Send for yur cy td 


Brown & Sharpe Mfg. Co. 


PROVIDENCE, RT Us S.A 


Here's a Split-Chuck Wrinkle 
that Is New 


AKING a split-chuck from a bolt 

‘is an old and well known affair, 
and is very useful. But it will hold 
only one size of drill or rod. To make 
one that will hold a number of sizes, 
make the hole as large as the bolt will, 


permit; also make a number of bush- 
ings of tubing, all of the same outside 
diameter, but of different thicknesses, 
splitting the bushings as the chuck is, 
split. Thin tubing of various outside 
diameters can be used to make con- 
centric bushings, so that various odd 
ssizes can be made up. 


A Flexible Wrench Made of 
Clevis Rods 


FLEXIBLE wrench for light work 

can be made by utilizing several 
‘Automobile clevis rods assembled in the 
form of universal joints. This can be 
done by any amateur mechanic and 
at little expense. Such a wrench can 
be used to work around obscure places 
in replacing and removing nuts, ete., 
which cannot be reached easily with 
the ordinary wrench. 

‘The connectors for the clevises are 
square steel blocks with drilled and 
tapped holes in four opposite sides as 
shown. ‘They should fit loosely be- 
tween the tines of the clevis and in 
such a way that the two clevises are 
situated at right angles to each other. 
‘Thus, each clevis will have oppor- 
tunity to 
awing in 
considerable 
are in its own 
direction. 

Each _uni- 
versal joint 
thus made is 
connected to 
the next one 
by a short 
piece of rod 
connecting 
the two near- 
est clevises. 
Three uni 
versal joints 
are used in the wrench and a socket 
wrench attached to the last clevis. 
‘The rod attached to the clevis at the 
opposite ew of the chain is bent at 
Fight angles to furnish a handle. 

‘Connections from clevis tines to the 
blocks are made by machine screws 
passing loosely through the holes in the 
tines and threading solidly into the 
tapped holes in the blocks. 


How automobile clevis rods 


make Beaible wrenches 
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Double Your Pay 


Any ambitious man can double his 
pay ii willing Coe ite of ie 
Spare in the long run you get 
shout what you earh. If you want to 
get more money you must be « better 
producer. 


Tee average man only utes trom 2 
quarter to a half of his real ability. The 
ig reward comes to the maa who fs 100% 
ticket. 
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You Can Do It 


Obey that impulse 
‘your seinners from thi 


ct to-day, Select 
list. 
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Be an Expert Accountant 


“A straight line is the shortest aa we 


1) hitacation—Knowhedoe ~ Specialized Training Z 


do, Expert, Accountants com. 
‘mand salaries of $4,000, $5,000, $8,000 
rnd even $15,000 and’ 


‘upon which to base 
iF his knowled 


‘Accountant 

‘Everywhere —in all lines of business — 
Giiliger Accoustancy. Hiptiycompeatee 
Conditions, inereased material cows, high 
fwaes, and unsettled labor conditions call 
Tor'the redaction of waste to the minimor. 
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distance between two points 


‘The man who merely keeps seconds of 
Ei he breder hse berwven besten and 


labor. Asa clerk, he is litle more 


the steps. from the 
employees into the 


Sad deere 
ranks of tmeaaltied 


Earn $3,000 to $10,000 a Year 


Investigate the great opportunities that 
areawalting the expert accountant—the man 
who is able to analyze a business, Business 
‘men must know every minute just where 
their business stands. Leaks must be stop: 
ped, expansion made in the right direction, 
Fetrenchment effected inthe right quarters, 
the utmost must be gotten from every man, 
and every machine, 


“Rule of thumb’ methods conducted by 
men who tried to bold thelr jobs without 
tising their brains to become bigger mien 


Ihave been supplanted by accurate, positive 
and certain methods employed by men who 


ranks of high-salaried business executives, 
Unlimited opportunities exist today in 
business for the tained accountant. Twenty 
pel 
‘mem only at an expert bukkeepet 
who could come into their offices and 
Firaigiten out matters thelr acsounting 
‘which puted theirown bookkeepe 
accountant of thove days knew that hs 
work could not be performed by the 
Trotkeeper, Business in general, at 
flow to realize the fac rally appreciated 
the vital importance of the Expert Account: 
‘ant and account ‘has risen to the point 
of being’ feyarded as a, profeaion ‘with 


‘oney takin cn ‘at 
etter plerew othe ay. 


assisted by a large staff of Cenified Public 
‘Accountants, including members of t 
‘Arerican Institute of Accountants. Yi 
will be thoroly trained in the same methods 
Which these men use in their work. 


eee frm soit 
pagans emer te “tee 


due Neal 
a ‘ 


Know what they are doing, who are highly foe 


trained fp thee. metods, Who, are using 
their brains to make themselves bigwer 1 
better men and to help the. business which 
employs thcmto expand and became bigger 
ade pomperte = 
in every organization there must be one 
man who knows how to analyze conditions 
land who knows all the time how each de- 
Bargnent sande wih relation (cnt and 
fe must be able to present 
Bich are su clear and concive aga ralrosd 
‘map—that will show the officers just where 
are at any minute and in what direc 


you are bo 
Yourpresent postion. Youcan study by mail 
Under the dtect supervinion of Willan B. 
Gastenbols, ACM, CP. Ax, former Comp 
troller and foxerucior, University of Minot, 


Extension 


U niversity 


mt 


iaaiacetoat te rem Nasu 
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Stanley Mitre Boxes 


Strong—Durable—Accurate 


A Few Striking Features 


Saw is held above work 
when not in use. 


Swivel is automatically 


locked at any angle. 


Two sockets in swivel for 
useof long or short saw 


Narrow opening in bac 
of frame, especially 
adapted forsmallwork. 


Steel rod uprights for 
saw guides. 


Uprights adjustable for 
saws of varying thick- 
nesses and’ for those 
that run out of true, 


Stock guides for holding 
work in place. 


Extra wide range for 
work—willsawat angle 
of 30 degrees. 


One-Piece frame with de- 
tachable malleable iron 
legs. 


Construction thoroughly 
mechanical; all parts 
interchangeable and 
readily replaced if lost. 

Quickly and easily put 
together or taken apart 
for carrying. 


A.specially made back saw fur 
‘aished with each box 


STANLEY Rute & Lever Co.| 
New Briain, Conn. U.S.A. 


Saving Shop Space with a 
Tool-Cabinet 


'N a shop where space is 

mium a corer tool-cabinet is a 
great thing and is easily constructed. 
‘The dimensions and proportions may 
be anything desired. ‘The idea is sim- 
ply to put a rectangular cabinet in the 
corner and make the two exposed 


‘A tool-cabinet in the corner saves space 
‘and makes tools easy to reach, for they 
fll have m certain place a the cabinet 


sides open outward as doors. A single 
lock secures both when closed. 

The doors open against the walls 
and not only give a lot of space for 
hanging tools, but when opened ex- 
pose the whole layout, making it 
easy to reach any tool that the 
cabinet contains. 


Turning Rusted Threads 
with a Jack 


HEN piping or other threaded 
W rnetal fas been oot up fora long 
time, it is oftentimes impossible to 
start a member with even a large- 
sized pipe-wrench. Even the addition 
of a length of pipe to the handle of the 
wrench to gain greater leverage will 
not start the threads. A simple 
trick, which will do it if anything wi 
is shown herewith. 

Arrange the wrench in such a po- 
sition that the space between the end 
of its handle and some solid foun 
tion will just aceommodate an auto- 


Set the jack in place, 


mobile jack. 
pump several times on the hand) 


something will be sure to start; 
the threads or the wrench. 
This ic an idea that-may prove 
valuable some time in a case of 
emergency. 
1 
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Electricians’ Knife 
Scissors and Tweezers 


We can meet dealers’ demands at once 
‘ad offer attractive quantity prices 
Wee for deer oon 


MATHIAS KLEIN & SONS, Mh 


CANAL STA. 3, CHICAGO. 


Bic PRoFITs forYou 


inHB BATTERY CKARGING 


SUMOMART BROTHERS COMPANY 
"Troy. Oto. 


Make Big Money 


‘ag: “Pasbargk Po 
Pilliod 
TOOL CASES EXCEL 


ASBESTOS 


Weare miners and shippers of Crode Asbertos 
in any quantity. We produce all grades at our 
‘world famous BELL ASBESTOS MINES, in 
Canada, "We also’ card Shret, spin yarns, 
‘weave cloths, and make all worts of Asbestos 
Products. 

For anything you want in Asbestos, turn to 


Thie one 


inn 


U-K76D 


The Brunswick Method | 


of Repoenchas 
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Which would 
you rather carry? 


‘T'S no trouble to carry a can of Johnson's 
Radiator Cement in your car and it may 
you a very unpleasant experience on the road. JOHNSON'S 
RADIATOR CEMENT is the easiest and quickest way to 
repair leaks in radiators, pumps, water jackets, hose connec 


tions, etc. It will stop leaks immediately without laying up 
the car. It requires no experience to use this product—all you have to 
do is remove the cap and pour Johnson's Radiator Gement into the radiator. 


CHESON SON 


Start today to reduce the depreciation of your automobile, 

n hour or two a month and JOHNSON'S CAR SAVERS 
will do the trick. ‘There's a JOHNSON CAR SAVER for 
every purpose. No experience is necessary for their use 
they can all be applied by the average motorist with perfect 
results 


anent, water-proof and inexpensive, Half-pinta 
S East 


Johnson's Stop Squeak Oil—penetrates be- Johnson's Cleaner—for body, hood and fend- 
tween the spring leaves thoroughly lubricating them. ers, Removes stains, road oil, grease and surface 
Half-pints—d5e in U. 8. East of Rockies seratches. Ih. cant—A5e in U. 8. East of Rockies 


Johnson's Auto-Lak—an autor 


peccreige! agen ace aR siehre tees Johnson's Prepared Wax Liquid—the dust- 


less automobile polish. Sheds water like a duck’'s 
back. Half-pints—s0e in U. 8. East of Rockies 


der on Reaping Car 


Canadian Resnch—Resattord, Ont Racine, Wisconsin, U.S. A. 


ty 


As a matter of fact 


Your first R-E-A-L cigarette 
pleasure will come with Camels! 


‘OU'LL swing into the Camel -proces- 

sion as easily and as delightedly as any 
of the thousands of smokers who have 
found these cigarettes an absolute revela- 
tion in quality, in refreshing flavor, in 
mellow mildness and in body! 


Camels are unlike any cigarette f: ever 


puffed. They are a creation expert 
blendof choice Turkish and choice Domestic 
tobaccos. As sure as you are a foot high 
you will prefer Camels blend to either kind 
of tobacco smoked straight! 


Camels fit in with your cigarette desires 
just one hundred per cent! ‘The satisfaction 
they impart to smokers is simply joyous. 

Camels will not tire your taste! And, 
Camels leave no unpleasant cigaretty after- 
taste nor unpleasant cigaretty odor. 

You'll prove out our enthusiasm 
when you compare Camels with 
any cigarette in the world at anv 


R. J. Reynolds Tobacco Co, Winston-Salem, N.C. fa 


Your Dealer now has 


COLGATE’S 


The New Thrift Shaving Packag 


‘THIS new way of packaging the 

already poptgr Colgate's Shaving 
Stick has several {avantages which no 
oth ing soap gives you. 


Convenience-Economy 
One“Handy Grip” complete 
Two Refill Sticks to Fit Grip 


e Shaving Comfort 
fora long time 
i Z - 
\ 


